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NEW YORK, N. Woe, 


[OFFICIAL NOTICE. } 
Fifth Annual Meeting, Pacific Coast Gas Association. 
—_— 
Paciric Coast Gas ASSOCIATION, } 
OFFICE OF THE SECRETARY, > 
OaKLanD, CAL., June 4th, 1897. 5 

The fifth annual meeting of the Pacific 
Coast Gas Association will be held at San 
Francisco, Tuesday and Wednesday, July 
20th and 2ist, 1897, at 10 o’clock, a.M., in 
the office building of the San Francisco Gas 
and Electric Company. 

A meeting of the Board of Directors will 
be held on Monday, July 19th, at 8 p.m, 
at headquarters in same building. 

The following papers will be read and discussed during the sessions : 
The President’s Address, by Mr. T. R. Parker, Napa, Cal. 

‘* Spontaneous Ignition of Coal,” by Mr. John L. Howard, San Fran- 
cisco. 

‘* Reminiscences,” by Mr. F. H. Eichbaum, San Francisco. 

‘** Value of Small Gas Bills,” by Mr.W. W. Gillespie, San Francisco. 

‘*From Coal Gas to Natural Gas,” by Mr. John Kempf, Jr., Salt 
Lake City, Utah. 

‘*Small Lighting Plants and their Management,” by Mr. Thos. D. 
Petch, Eureka, Cal. 

‘** Practical Suggestions,” by Mr. Chas. E. Burrows, Walla Walla, 





“| Wash. 


‘* Uniformity of Accounts,” by Mr. C. O. G. Miller, San Francisco. 

‘* Municipal Control,” by Mr. C. W. Quilty, San Jose. 

‘‘A Short History of a Long Life,” by Mr. C. M. Converse, San 
Francisco. 

‘** Reeuperative Benches for Coke and Coal Firing,” by Mr. D. R. 
Russell, St. Louis, Mo. 

‘*Card Bookkeeping,” by Mr. V. Stow, San Francisco. 

‘*Gas as Fuel,” by Mr. F. Foveaux, San Francisco. 

Questions received will be assigned to members for reply. 

The ‘‘ Experience” Department, edited by Mr. John Clement, of Red 
Bluff, Cal., and the ‘‘ Wrinkle” Department, edited by Mr. M. C. Os- 
born, of San Diego, Cal., will make report. 

All gas men sojourning in San Francisco at the time of the meeting 
are cordially invited to be present and to participate in discussions. The 
Secretary will at all times cheerfully answer any questions and furnish 
information concerning the meeting, hotel accommodations, etc. 

Thursday, July 22d, 1897, will be the outing day for taembers, their 
families and friends. A trip on the world-famed scenic railway to the 
top of Mount Tamalpais will be made, and luncheon served at the 
*“Tavern of Tamalpais.” From San Francisco to the mountain top 
there is revealed the grandest pajorama of ocean, cities, towns, bays, 
valleys and mountains in the world, the view reaching from the snow- 
capped Sierras to 60 miles from the Marin county shores on the Pa- 
cific. The usual banquet will be held on Tuesday evening, July 20th. 


Eastern members, and others from the Eastern States intend- 
ing to visit San Francisco, are requested to advise the Secretary 
in advance. 





JoHN A. Britton, Secretary. 
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BRIEFLY TOLD. 


nscatiaiaileadlill 

A QUEER Story FROM CHICAGO.—Many queer stories have been 
composed in Chicago, but that is not to be wondered at, for the 
emotional temperament is often displayed by the residents of that sur- 
prisingly rapid city. Emotionalism, however, is not a very safe guide, 
especially when business affairs of magnitude are under consideration, 
so we may be forgiven for saying that, had the Chicago story tellers culti- 
vated patience in thought rather than surrendered to the convulsiveness 
of hysterical expression, their recitals of things to come would be couched 
in words defining the truth of what was done when the things spoken 
of ‘* had come to pass.” The instance that prompts this comment was 
afforded by the Chicago Tribune, in its issue for the 12th inst., which, 
referring to the proposed legitimate and final consolidation of the gas 
interests of Chicago, hysterically declares, ‘t The price of gas in Chicago 
is to go up’’—but the Tribune fails to state how high it is to ‘‘ go up,”’ 
although the next line declares, ‘‘ This is official.” The capitalists in 
control of the Companies that originally entered into the first combina- 
tion, familiarly known as the Chicago Gas Trust, are now planning 
the scheme under which the legal amalgamation of their joint proper- 
ties is to be completed, and it is but natural that, out of the several 
charters (seven is the number, we believe) possessed by them, they 
should select the one best suited for their purpose. It is generally be- 
lieved that the instrument that will be used for the basis of the amalga- 
mation is the charter of the Peoples Gas Light and Coke Company, 
which, although unassailably rigid in its legality and bindingness, is 
quite flexible in other directions. The charter contains a provision 
which declares, under the pledge of the State, that ‘‘The Common 
Council of the City of Chicago may, by resolution or ordinance, regu- 
late the price charged by said Company for gas, but said Common 
Council of the City of Chicago shall in no case be authorized to compel 
the said Company to furnish gas at a less rate than $3 per 1,000 feet.” 
It is this provision that caused the Tribune to emit its ‘‘ official” decla- 
ration that ‘‘the price of gas in Chicago is to go up;” but as the 
capitalists who are combining under the Peoples charter are not fools, 
we beg leave to say to the Chicago Tribune that any change in the 
present selling rate of gas in Chicago will be in line with ‘‘ coming 
down” rather than with ** going up.” Messrs. Flower, Billings, Brady, 
Benedict and their associates are not given to hysterics, although each 
and all of them can be counted on to do the best they can for them- 
selves. This admission further prompts the thought that in the final 
adjustment of the gas supply of Chicago they will have seen their way 
clear to an inclusion in the system of every gas company authorized to 
transact business in Cook county. 





Notrs.—The July meeting of the Society of Gas Lighting was held 
in the buildings devoted to the noble charity known to the world offi- 
cially as the New York Catholic Protectory, the President of the Board 
of Trustees of which is Mr. James R. Floyd, of this city. The Protec- 
tory grounds and buildings are located at Van Nest, Westchester 
county, a short distance out of the city on the line of the Suburban 
branch of the New York, New Haven and Hartford Railway, and the 
buildings, the maintenance thereof and the good that results from their 
beneficent use, are matters that can only be appreciated by those who 
have visited the place and reasoned over its workings. The Society vis- 
ited the Protectory as the personal guests of Mr. Floyd, and that men- 
tion is sufficient to show that in every sense the host left nothing un- 
done that he should have done, to the rerfect interest and complete sat- 
isfaction of the visitors. A feature of the proceedings was an excellent 
dress parade and military drill by the Protectory Cadet Corps (number- 
ing 350), the reviewing officer being Captain Wm. Henry White.—— 
The papers announcing the incorporat‘on of the South Omaha (Neb.) 
Gas Light Company state that its capital stock is $150,000, and that the 
incorporators are Messrs. Jas. Gilbert, Burton E. Wilcox, Daniel Cami- 
eron, Dwight L. Holmes and Isaac N. Knapp.——lIt is said that the 
Westinghouse Machine Company is constructing a 700-horse power gas 
engine, to be eventually installed in the power house of the Allegheny 
County (Pa.) Electric Light Company.—lImportant plant enlarge- 
ments are contemplated by the proprietors of the Bridgeport (Conn.) 


Gas Company.—tThe Dover (N. J.) Electric Light Company has ap- 
plied to the Dover City Council for an ordinance permitting it to man- 
ufacture and distribute gas.——The proprietors of the Lower Merion 
Gas Company, of Ardmore, Pa., have decided to increase the num- 
ber of shares of capital stock, from 3,000 to 4,000, of the par value 
of $50 each.—The executive management of the St. Joseph (Mo.) Gas 
Company has notified the shareholders that a meeting of the St. Joseph 
Gas and Manufacturing Company will be held on the 4th prox., for the 
eins A voting On a proposition to issue a mortgage, not exceeding 








[Prepared for the JouRNAL. ] 
Arithmetic and Chemistry Support Mr. Shelton’s Con- 
tention in Respect of Fuel Gas. 
cpiieetilliienes 
By Mr. J. P. GILL. 

In looking over some late JOURNALS, which I have not had an oppor- 
tunity to read with that attention which they merit, I re-read with much 
interest the able, as well as entertaining and satisfactory, paper of Mr. 
F. H. Shelton, on ‘‘ The Failure of the Commercial Attempts to Supply 
Fuel Gas in the United States,” read before the Western Gas Associa- 
tion and published in the JouRNAL of June 7th. The following state- 
ment is made therein : ‘‘ Heat in gas form has not, as a whole, been 
sold any cheaper in the shape of fuel gas than already sold in the shape 
of illuminating gas ; and, therefore, the public has been no better off.” 

In the subsequent discussion, one of the speakers observed that he 
could not see why a gas, though containing but 300 heat units, and sold 
at 30 cents per 1,000 cubic feet, should not be cheaper than gas from 
which there can be obtained 600 heat units, but which costs $1 per 1,000 
cubic feet, even though double the quantity of the former is required to 
produce like results as the latter. This looks reasonable, for 60 cents 
is certainly much cheaper than $1. When doctors disagree, who shall 
decide ? 

It has occurred to me that the following considerations will solve 
the question in a satisfactory manner. It is known that the heat units 
have a certain proportion to the quantity of oxygen required by differ- 
ent substances for their combustion ; this proportion being, of course, 
not a fixed one, but only approximate. For instance, 1 pound of hydro- 
gen requires 8 pounds of oxygen for its combustion, producing 53,300 
heat units, omitting the latent heat of the watery vapor. One pound of 
carbon requires 2$ pounds of oxygen for its combustion, producing 
14,400 heat units, the proportion between the oxygen and heat units 
being the same—viz., one-third. One pound of carbonic oxide (CO) re- 
quires .57 pounds of oxygen, producing 4,400 heat units. One pound 
of heavy carbureted hydrogen (H,C,) requires 3.43 pounds of oxygen, 
producing 20,940 heat units, both being less than one-half of the oxygen 
and heat units of hydrogen. 

A water gas of 300 heat units will require about 63 pounds of oxygen 
for its combustion, and good coal gas about 110 pounds of oxygen, the 
proportion being 1 to 1.75 ; therefore (by way of contrast, or somewhat 
on the principle of the reductio ad absurdum of the geometricians, or 
that of not paying, say $10 for an article which will do good service 2 
years, but paying $5 for an inferior one which will last only 6 months, 
the latter being twice as expensive as the former), the cost of 2,000 
feet of the water gas will be 60 x 1.75 = $1.05, as compared with $1 for 
the coal gas. This ratio is of course only relatively proportional, not 
absolutely. 

Arithmetic in the form of the rule of three, shows that the speaker 
was right, and chemistry that the writer was right. The evidence is, 
therefore, in favor of the writer. 

A further consideration is that any surplus quantity of air used in 
the combustion of the gas requiring the least oxygen will have a more 
injurious effect than the same extra quantity used in the combustion 
of the gas requiring the larger proportion of oxygen. As it is difficult 
in practice to admit the exact quantity of air required for combustion, 
the result will be that the richer gas will suffer less than the poorer, 
and consequently that a larger proportion of the latter will have to be 
used than of the former. 

There might also be taken into consideration the principle that heat 
like light is accumulative ; that is, they increase, under the proper 
condition, in a greater ratio than the quantity of gas consumed. But 
enough has been said to substantiate the opinion expressed by Mr. 
Shelton, as quoted at the commencement of this communication. 








Experiments with the Claus System of Purification at 
Belfast, Ireland. 
et 
[A paper read by Mr. James Stelfox, of Belfast, at the 34th General 
Meeting of the Incorporated Gas Lustitute. } 


In the latter part of the year 1885, we were in trouble. Paint had 
been blackened in the neighborhood of the gas works; and the general 
verdict of the public was that we did this ‘‘ deed of darkness.” Our 
frontage extended some 450 yards along the main thoroughfare, on the 
side opposite to the disfigured property ; so that not only were we held 
responsible for all the emanations from our own works, but also for all 
that passed over us from adjoining chemical and other works. Vainly 
we pleaded that we had merely carried on the same operations as in 
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The Claus Plant at the Belfast Gas Works. 


former years, when no cause of complaint had been found. We were 
convicted of the offence, and ordered to pay damages to our aggrieved 
neighbors. Considerable feeling was excited over thesubject ; and pos- 
sibly a slight flavoring of politics was imported, which did not tend to 
smooth matters. 

For some time prior to this incident, a strenuous effort has been made | 
to introduce the coal liming process in several works ; but the result | 
had not been very encouraging to its promoters. Our trouble seemed 
to afford them a ray of hope ; and no sooner had the news of our dis 
comfiture been made public, than one of the chief apostles of the system 
took up his residence in our midst, and spent some weeks of his valuable 
time in teaching the inhabitants in the district how to make sulphureted 
hydrogen traps. Of course, it was promised that the adoption of coal 
liming would be a perfect cure for the alleged nuisance ; but the Gas 
Committee could not be induced to take it up, and the mission came to 
nothing. 

The public feeling still, however, continued, though no further case 
of ‘* blackening” was alleged ; and the Committee, with my entire ap- 
proval, placed the matter in the hands of an eminent expert, in order 
that he might report to them if anything could be done to improve the 
system of purification, which was blamed for all that had occurred. 









This step, however, only made matters worse, as the Committee were 
advised to attempt alterations of a wildly impossible character, which, 
if they could have been carried out at all, would have cost at least 
$400,000, and would not have answered any good purpose. In this 
trying state of affairs, I bethought me of a process which I had heard 
was being tried experimentally in Birmingham by Mr. Hunt; and I 
promptly decided to run across and see it for myself, and at same time 
learn all that was to be learned about it. Mr. Hunt received me with his 


| usual courtesy ; and under his guidance, I received my first lesson in 


the Claus system of purification. On my return, I at once devoted my- 
self to a tliorough investigation as to the possibility of working the sys- 
tem ; and I found that, though I was unable to provide a site for the 
whole of the appliances on one side of our works, [ could, by separat- 
ing the purifying process from the sulphur recovery, make enough 
room. I also discovered that I could, by a very simple connection, ar- 
range that the gas after leaving tae Claus apparatus should pass on to 
our ordinary lime purifiers. This made us quite safe in case of any 
failure on the part of the new system, and paved the way for its adop- 
tion. Accordingly, in May, 1886, I ventured to advise my Committee 
to arrange for a plant which was to be calculated for the purification 
of 24 millions per diem. 
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It will be seen that we were in a measure forced into a trial of this 
system, by the circumstances which I have already mentioned. It is, 
however, unquestionable that the Committee were greatly taken with 
the advantages seeming to accrue from its use, as well as with the 
promise of a large revenue which was to be derived from certain re- 
sidual products. A deputation, accompanied by the Town Clerk and 
m yself, proceeded to London to negotiate with the Ammonia Gas Puri- 
fying and Alkali Company, Limited, who had purchased the patents, 
for the right to use them. We formed the opinion that the Directors 
were a body of honorable business men, who fully believed in the prac- 
tical value of their patents ; and we have never had any reason to alter 
this view. An arrangement was effected, and everything settled except 
mere details. The Company not being manufacturers, nor giving us 
any guarantee further than the figures obtained in the experimental 
operations at Birmingham, we decided to prepare a specification in 
accordance with their ideas, and to ask for tenders for the work. It 
was determined not to have a patch-up plant. Accordingly everything 
was made new ; and in respect of shape, capacity and details, the wishes 
of the Company and the patentee were fully carried into effcct. 

The contract was entrusted to Messrs. Samuel Cutler & Sons in the 
autumn of 1886, on the basis of sketch plans, accompanying the general 
specification for the work. Some vessels originally contemplated were, 
however, discarded, and the construction of others changed. The 
The elaborate system of pumps and connections had to be settled, and 
numpberless details worked out ; so that it was not until the close of 1888 
that the plant was ready for work. The plans shown are those origin- 
ally prepared ; and in the main the work was carried out in accordance 
with them—the only exception being that the sulphur chambers were 
constructed in two stories, the end or single chamber being placed over 
the two smaller chambers, which were in direct communication with 
the two sets of kilns. 

I shall not trouble you with any elaborate description of the process, 
which will, no doubt, be familiar to most of you through the paper of 
Mr. Charles Hunt, of Birmingham, contributed to the Institute in 1886. 
My intention is rather to give a brief account of its working than to dis- 
cuss it from a technieal point of view. A short description will not, 
however, be out of place. 

The system proposes to effect complete purification of gas by combin- 
ing the acid and alkaline impurities to form soluble salts, to be taken 
up by water in a series of scrubbers.. This process is going on every 
day in gas works as far as the ammonia in the foul gas will carry it ; 
but as the acid impurities are present in a much larger proportion than 
the alkaline, ammonia must be added in sufficient quantity to effect the 
necessary combination. ‘This extra supply is to be derived from am 
moniacal liquor ; and the apparatus may be divided into two sections, 
in addition to that for the recovery of sulphur. In the first the liquor 
is treated ; and the second consists of the vessels in which the gas is to 
be purified. In the former is included a heater, built up of flat sec- 
tions, each of which contains a steam chamber, provided with steam 
from the main supply, which is regulated at will by means of a tap. The 
liquor, which is introduced at the top, is made to run in a tortuous 
course over the surface of each of these trays by means of baffles ; and 
ov reaching the opposite end of the tray from that at which it enters, it 
overflows on to the next plate, and so continues to the bottom of the 
vessel. The lower trays are kept at 195° to 200° F., at which tempera- 
ture a large proportion of the carbonic acid and sulphureted hydrogen 
is driven off as gas, and passed on to the sulphur recovery plant. The 
remaining liquor is therefore principally caustic ammonia ; and this is 
treated in a still, and the ammonia gas is taken, after cooling, to the 
purifying vessels, where it is mixed with the foul gas. The resultant 
salts being removed in the scrubbers, the gas is purified, and the strong 
liquur formed is returned to be again treated in the heater ; so that, 
theoretically, there is no loss of ammonia. The gases driven off in the 
heater are passed through a scrubber and catch tower on their way to 
the sulphur recovery chambers, so that any ammonia passing away is 
arrested and returned to the system. 

Early in the year 1887 the Ammonia Purification Company informed 
me that they had decided to give up work at their Birmingham plant, 
and urged me to engage their chemist and their two workmen, so that 
we might be able to start our new apparatus with trained assistants. 
Mr. Watts had devoted his great ability to the development of the sys- 
tem from the period of its inception, and knew all that was known 
about it ; so that my Committee readily fell in with the suggestion and 
agreed to engage him in order that. he might have a general control 
during the erection of the plant. His assistants were also employed, so 
that they might become familiar with all the details of its construction. 


In December, 1888, we made several attempts to start work ; but 
structural defects of a more or less serious character were disclosed. 
This was to be expected, and the only really troublesome one was a 
leakage in a joint at the bottom of the liquor heaters. This joint being 
in an inaccessible place, it was found impossible to make it good ; and 
the defect necessitated the closing up of the lowest tray in the heaters 
after considerable delay and loss of ammonia. Thus the first turning 
in of gas did not take place until January 25, 1889. The gas, when 
turned on, at once showed foul at the outlet; but we were encouraged 
by receiving a report about the third day that it was clean. This 
proved to be a mistake, and from day to day our feelings were damped 
by a continuance of impurity in what should have been the clean gas. 
The extent of this failure varied from the first, not only as regards the 
total quantity of impurity left in the gas, but also in respect of the 
proportions of sulphureted hydrogen and carbonic acid forming that 
total. 

The following statement gives details of the working from February 
2 (a week after the start) till February 22, when the plant was stopped 
for repairs. I give it to show the daily variation in the efficiency of the 
plant ; and it may be taken as fairly typical of our experience through- 
out the experiments. (See Table, p. 85.) 

From these figures, it would seem impossible to formulate any dis- 
tinct theory. On February 2, the total impurity was 4.05 per cent., 
of which the Claus plant extracted but 1.40, or 34.57 per cent.; while 
on the following day, the total impurity being 4 per cent., the plant 
absorbed 2.34, or 584 per cent. of the whole. It will be observed that 
the efficiency of the plant as regards carbonic acid and sulphureted 
hydrogen, when calculated separately, closely corresponds in each case 
with the total efficiency ; being on the first day 35.59 and 31.82 per 
cent. respectively, and on the second 57.89 and 60 per cent. But if we 
take the two dates February 7 and 8, we find a very different state of 
things. The total efficiency on these particular days reached 77.5 and 
68.18 per cent. respectively. But taking the impurities separately, we 
have for carbonic acid on the 7th an efficiency of 75.54 per cent., and on 
the 8th 76.95 per cent.; whereas as regards sulphureted hydrogen, the 
figures are relatively 80 and 47.73 per cent. It will be observed, too, 
that the effectiveness of the process could not be reckoned up by any 
regular standard of work accomplished. 

In the description of the process given by the inventor and the first 
experimenters, it was suggested thatthere would be no trouble in deal- 
ing with larger or smaller volumes and variety of impurity. It was 
said to be only necessary to increase or diminish the speed of the vari- 
ous materials through the system, in order to deal with any quantity of 
gas or any variation in amount or character of impurity. It was, in 
fact, urged that, in order to effect the greatest economy in purification, 
only the exact quantity of ammonia nezessary to combine with the acid 
impurities should be passed into the purifying vessels. I am not able 
to confirm this. My experience has been that the system may be relied 
upon to take out a varying—I might say an extremely varying—per- 
centage of the impurity; but that only under few and uncertain condi- 
tions can it effect complete purification. Let us again refer to our 
tabulated statement. On February 10, an efficiency of 75 per cent. 
was achieved with gas containing 4 per cent. of impurity; the quantity 
dealt with being 2,093,000 cubic feet. If this could be taken as a stan- 
dard, we might assume that this was equal to the complete purification 
of 1,570,000 cubic feet. But, as will be seen, the make of 1,564,000 
cubic feet passed through on February 5 was not purified, and showed 
a much lower percentage of efficiency than was obtained with the larger 
quantity. Again, on February 11, with a reduced percentage of im- 
purity compared with February 10, there was a considerable falling off 
as regards the purifying powers of the plant. The table furnishes a 
great number of these seeming vagaries, the causes of which were, and 
have remained, obscure. This uncertainty of action has been mani- 
fested in every stage of the experiments, except during the brief periods 
when complete purification was effected; and the fact of our having 
been able to accomplish the latter at one time, while failing at others 
when the conditions appeared equally favorable, seems at present one 
of those things that are past comprehension. 

On February 22, as already mentioned, we had our first stoppage 
‘to repair liquor tanks.” This occupied until March 21, when the 
gas was again passed through the plant. The production in the section 
had by this time fallen to about 1} million cubic feet per day; but the 
efficiency of the plant was not increased—only about 50 per cent. of the 
impurity being removed, and the daily variations being if anything 
more remarkable than beforethe stoppage. However, as the make de- 





Mr. Watts accordingly joined my staff in September, 1887. 


creased, a better efficiency was obtained ; and on April 29, witha make 
of slightly under a million cubic feet, our tests showed that for the first 
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om | “through | Total Impurity. . Carbonic Acid. Sulphureted Syénge. — 
| Thousand In Foul | AtClaus Percentage of | In Foul At Claus Percentage of | In Foul At Claus Percentage of 
Feb. Cubic Feet. | Gas. | Outlet. Efficiency. Gas. Outlet. Efficiency. | Gas. Outlet. Efficiency. 
2 2,088 4.05 | 2.65 34.57 2.95 1.90 35.59 1.10 0.75 31.82 
3 1,976 4.00 1.66 58.50 2.85 1.20 57.89 1.15 0.46 60.00 
4 | 1,810 5.00 2.60 48.00 3.45 1.76 48.99 | 1.55 0.84 45.81 
5 1,564 | 5.00 2.80 44.00 3.84 1.97 48.70 | 1.16 0.83 28.45 
6 1,649 | $3.80 | 2.00 47.37 2.91 1.41 51.54 | 0.89 0.59 33.71 
7 1,684 4.00 0.90 77.50 2.35 0.57 75.54 1.65 0.33 80.00 
8 1,745 4.40 1.40 68.18 3.08 0.71 76.95 | 1.32 0.69 47.73 
9 2.093 4.80 1.80 | 62.50 3.52 1.00 71.59 | 1.28 0.80 37.50 
10 2,093 4.00 1.00 75.00 2.82 0.62 78.01 | 1.18 0.38 67.80 
1l 2,108 3.70 1.50 59.46 2.93 0.93 68.26 0.77 0.57 25.97 
12 2,104 3.80 1.40 63.16 2.65 0.92 65.28 1.15 0.48 58.26 
13 2,126 5.40 2.40 55.55 3.70 1.30 64.86 1.70 1.10 35.29 
14 | 2,112 4.60 1.40 | 69.56 2.82 0.67 76.24 1.78 0.73 58.99 
15 2,043 4.60 2.00 | 56.52 3.12 1.14 63.46 1.48 0.86 41.89 
16 2,028 6.50 2.40 63.07 4.88 1.31 73.16 | 1.62 1.09 32.72 
17 2,016 4.32 1.80 | 58.33 3.00 | 0.81 73.00 «| 1.32 0.99 25.00 
18 2,022 4.68 1.80 61.54 3.00 0.91 69.67 | 1.68 0.89 47.02 
19 1,937 5.68 2.20 61.27 4.00 1.05 73.75 1.68 1.15 31.55 
20 2,071 5.80 2.40 58.62 4.15 1.31 68.43 | 1.65 1.09 33.94 
21 | 2,063 4.10 1.00 | 75.61 3.44 0.70 79.65 | 0.66 0.30 54.54 
22 1,980 5.45 2.00 63.30 4.00 | 1.14 71.50 | 1.45 0.86 40.69 
| | 











Average efficiency for total impurity, €0 per cent.; for carbonic acid, slightly over 66.5 per cent.; for sulphureted hydrogen, a little less than 44 per cent. 


time our gas was free from carbonic acid—the sulphureted hydrogen | 


being returned as 7 grains per 100 cubic feet. 

At this stage, another problem presented itself for solution. The 
amount of ammonia in circulation was admittedly in excess of that re- 
quired theoretically for combination with the acid impurities. In 
fact, the presence of ammonia was often observable at the outlet, along 
with sulphureted hydrogen, the latter, according to the returns, vary- 
ing froma ‘‘ trace” to 0.66 per cent.—the variation being not only 
daily, but from hour to hour. Asthe general tendency was, however, 
upward, the plant was again shut down for alteration and adjustment 
on May 17. The principal change considered desirable was in the di- 
rection of the flow of liquor through the purifying vessels. Up to this 
time the order had been 5, 2, 4, 3,1. On re-starting on June 3, the 
liquor was distributed thus : 5, 4, 2, 8,1. The make of gas was con- 
tinued at about the same rate—1,000,000 cubic feet per day—the season's 
reductions being made on the other section of the works. The results 


were very similar to those previously obtained; the sulphureted | 


bydrogen varying during the first fortnight from a ‘‘ trace” to 0.74 per 
cent., notwithstanding that ammonia was always present at the outlet. 
Towards the end of the third week, however, there was a sensible de- 
crease in the impurity ; and on June 28, 1889, we were rejuiced to be 
able to write ‘‘ Clean at Claus outlet” for the first time. 

At last our efforts had been rewarded. We continued to send the gas 
through our lime purifiers as a precautionary measure; but as day after 
day passed without necessity for ‘* changing,” we felt like those who, 
having left the desert, had reached the promised land. Our hopes were | 
somewhat damped when, on July 22, the record ‘* Gas dirty at Claus” 
again appeared, This result was certainly brought about by the care- 
lessness or neglect of the nightman in not attending to his pumps; and | 
on July 25 we were again ‘‘clean.” So things jogged along until | 
August 10, when the ‘black mark’ had again to be put upon the | 


record, The season having advanced, the make on this day had got up | 
to 1,277,000 cubic feet. On August 13, the gas was again all right) 


though the make had risen to 1,325,000 cubic feet; and all went well 
till the 30th. The previous day's make of 1,594,000 cubic feet had been 
perfectly purified, and even at 10 a.M. there was a clean test. But later 
on in the day—probab!ly owing to an increase of impurity in the foul 
gas—we had tosuffer a reverse, and were once mor depending largely 


monia in the surrounding atmosphere; and the statements of the 
chemists, that the loss was very slight, but partially reassured me. I 
was anxious, however, to prove if the system was workable ; and there- 
fore urged upon them the necessity for taking in a sufficient quantity 
of ammoniacal liquor, so that a distinct ‘‘ Yes” or ‘‘ No” could be 
given on this point. Thedollars and cents of the question had not so 
far been considered. Our residual contractor complained that his sales 
of sulphate had decreased by 50 per cent. during the year; and on 
going thoroughly over the figures, I found that our deficiency in 
receipts for liquor amounted to about 45 per cent. This was a serious 
state of affairs. Whatever there was of an obscure character about tLe 
system, one thing was clear as daylight—that it would not pay. It re- 
mained to be settled whether we should again take it up, or regard it 
as an undoubted failure. 

The Company naturally wished to think that the failure was caused 
| by errors in connection with the plant. The great defect alleged was 
the extremely unsatisfactory working of the pumps which had been 
provided ; and it was considered certain that with a better class of ap- 
paratus there was nothing to be feared. My Committee agreed to pro- 
vide a completely new installation, of better construction and larger 
size. It was also proposed to throw out the existing still and substitute 
another, but as regards this, we did not feel disposed to incur any 
further expense unless the cost was shared, and our payment made con- 
ditional on the suceess of the system ultimately. This was finally 
| agreed to, and the work of reconstruction, renewal and repairs, was 
|again proceeded with. 
| This overhaul occupied nearly a year, so that it was August 26, 1890, 
before we were again ready fur a start. The valves were opened on 
that date, but, the direct connection to the lime purifiers not being 
| closed, little gas passed through the Claus vessels, and what came was 
foul. Our first trouble was the blowing of the new still on September 
4. This necessitated a stoppage, and we were off for a week, making 
alterations and deepening the seal of the still. On September 11 the 
whole make of the section was turned through, amounting to close 
/upon 2,000,000 cubic feet, and the outlet gas was foul from the start. 
On September 15 the still again blew, and the plant had to be turned 
off. Further alterations were made and work was resumed on the 

16th. Matters remained unchanged until October 14, when we took a 





on our lime purifiers. This spell of work was by far the best ever | large portion of the gas hitherto passing through the plant to the other 
achieved with the plant. From June 20 till August 3l—a period of 72 section of the works, to make preparation for the season’s arrangements. 


days—no lime purifier required to be changed ; and during this time 
81,618,000 cubic feet of gas were purified. The reverse was speedily 
converted into a rout. Within a few days after the gas began to run 
foul, the whole system seemed to fail. The impurities at the outlet be 


The gas passing through the Claus plant being thus for the moment re- 
duced to a little over a million cubic feet per day, a. clean test was ob- 
tained on October 16; but with an increase to 14 million feet ou October 
| 22, dirty paper was again registered. On November 5 the apparatus 


came greater each day, and on September 11, with 4.4 per cent. in the| had to be closed down ** to repair carbonator,” and this job occupied 
foul gas and 4 per cent. at the outlet, we had to shut down again. The | till November 19, when another start was made. No further change 
promised land had vanished. We had short-circuited the desert, and | took place till January 11, 1891, when the still, which had been giving 


were back again in Egypt. 


more or less trouble all aloug, got blocked, and another stoppage was 


And now a spectre which had dognued't us throughout all our journey necessitated. Four days were taken for the work. Resuming on Jan- 
came to the front, and insisted on beinz heard. He took the form of uary 20, we went on in a most uneventful way until May 12, when an- 
an irate contractor for ammoniacal liquor. From the first starting of other, and as it was then thought, a final stoppage was made, which 


jhe plant, I had been painfully conscious of the presence of free am- was chiefly the result of a sec ud interview with the ‘‘ spectre.” 
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During the heavy winter months, the gas passing through the system 
had been in excess of 3,000,000 cubic feet per diem ; so I had no expec- 
tation of realizing a complete purification by means of the Claus plant, 
and could only gauge its results by the percentage of efficiency ob- 


tained. This was, as before, very variable. It became clear, however, 
that, notwithstanding all the changes that had been made, and spite of 
the protestations of the chemists that there was no appreciable loss of 
ammonia, our revenue from this residual was suffering keenly. On 
January 138, 1891, I wrote to the Ammonia Company to this effect. A 
rather voluminous correspondence ensued, in the course of which the 
Ammonia Company requested me to allow our chemist to proceed to 
London to consult with them as to the position of the undertaking, and 
the possibility of making it a success. It had become quite clear that, 
unless something in the way of improvement could be effected, the loss 
of ammonia alone would condemn it, even were it in other respects sat- 
isfactory. 

It will be seen that Mr. Watts might be regarded as, in all respects, 
more the representative of the Ammonia Company than ours, during 
all the time the experiments were going on. This was but natural. We 
regarded the interests of the Company as identical with our own, and 
we all looked to Mr. Watts as the receptacle of all the knowledge avail- 
able in reference to the system. I cheerfully pay Mr. Watts the tribute 
of saying that no man could have more thoroughly worked for and de- 
sired the success of an undertaking than did he during the years this 
scheme was under trial ; and I am bound to say that if he failed to 
make it a success, I have but little hope of anyone else succeeding. No 
doubt, like many a foster parent, he was a little blind to the faults of 
the child of his adoption—a very natural and very amiable tendency. 
Feeling thus, it will readily be understood why the whole expenditure 
on, and working of the plant were left entirely in his hands; and the 
Ammonia Company were as well acquainted with everything that was 
going on as we were ourselves. 

However, to return to the “spectre.” It appeared that the loss of 
ammonia during the month of January, 1891, was well on to 20 per 
cent. of the whole production ; and the February results were even 
worse. The loss by this time was undeniable; and but for the fact 
that our limited space was bunged up with refuse lime, and we desired 
to reduce as far as possible the production of this residual, we should 
have at once shut down. Mr. Watts meanwhile reported to the Com- 
pany what alterations he considered should be made to perfect the ap- 
paratus; and these were of a very expensive character. Negotiations 
were again opened by the Company for another complete overhaul, 
which was to be done at their cost, but on the condition that they 
should be recouped if success were achieved. They were to have com- 
plete control over the whole apparatus, and in the meantime pay all 
expenses. All these matters having been arranged, the plant was put 
out of action on May 12, 1891, and left entirely in the hands of the 
Company to effect such changes or repairs as they might deem neces- 
sary. As regards these changes, I took no part in arranging them, 
but tried toimpress upon the Company the importance of having every- 
thing perfect for the next trial, as it would be most unfortunate if we 
had again to start and stop. 

About 11 months were occupied in the overhaul and partial recon- 
struction of the plant. We made an unsuccessful effort to recommence 
work on March 25, 1892, and another on April 1; the failure in the 
latter case being due to the blowing of the still. On making a third 
attempt on April 8, things were as bad asever. This was not a very 
encouraging beginning, after almost a year’s preparation. Finally it 
was discovered that the pipe between the purifying plant and the sul- 
phur kiln had become blocked with carbonate of ammonia. After 
cleaning this out, we got again to work on April 14, 1892, our make of 
gas on the section being just 2} million cubic feet. The gas was quite 
dirty at the outlet, and tae still continued to blow periodically, with 
great loss of ammonia. 

As regards the efficiency of the plant at this period, our purifying 
figures led us to a different conclusion from that arrived at by the 
chemists’ analyses of the gas before and after passing through the 
apparatus. According to the latter, from 50 to 75 per cent. of the total 
impurity was removed. Calculated on the quality of lime used before 
and after the re-starting of the apparatus, the saving did not represent 
more than about 30 percent. Our daily make got gradually down ; 
but we seemed to be as far as ever from the achievement of our wishes. 
The sulphur kiln began also to give us trouble. The brickwork be- 
came saturated with the condensed vapors from the kilns, and the joints 
got leaky, the gases passing through and causing great complaint. As 


it appeared impossible to improve on this state of matters, and the plant 
had been inefficient even with the midsummer make, it seemed useless to 











continue it in use; and accordingly operations were again suspended on 
June 6, 1892. Up to this time, counting from the first actual starting 
of the plant to work, 1,215 days had elapsed, during 475 of which gas 
had been passing through it, the remaining 740 days having been oc- 
cupied in repairs, alterations and renewals. 

Matters had now come to a deadlock, and we practically decided to 
write the whole thing out of our books. The Company, however, again 
reopened negotiations ; and as the result of numerous letters and inter- 
views, it was decided to hand over the plant to them, to be by them put 
in order and operated. Accordingly, they started to overhaul the ap- 
paratus, which was not ready for work till May 12, 1893. On this date 
the gas was turned through, but the outlet showed a dirty test, though 
the quantity passed was only about 700,000 cubic feet per day. On 
May 21, the gas was free from sulphureted hydrogen ; and this condi- 
tion of affairs continued till July 4, with the exception of one day, 
when it showed a dirty test. Unfortunately, the experiment had to be 
interrupted, in order to effect an overhaul and reconstruction of the 
works’ mains; and on the date mentioned all the gas was turned into 
the other section of the works. Work was resumed on August 23, and 
the gas was clean at the outlet; but at intervals it ran foul until August 
30, when a complete block occurred, necessitating a stoppage of the 
plant. 

A week was occupied in cleaning out, and on September 6 work was 
once more resumed with a clean outlet. From this date until October 
4, the second best set of results was obtained, the gas being generally 
clean at the outlet, though on 16 days there was a trace of impurity 
present. The uncertainty of action, however, was most strikingly indi- 
cated during this period, as on one day 1,816,000 cubic feet were per- 
fectly purified, whereas on another day there was a dirty test with a 
make of under a million feet. Also taking two consecutive days, the 
purification was imperfect with a make of 1,158,000 cubic feet on the 
first day, and absolutely perfect the following day with a production of 
1,353,000 cubic feet ; the purity in the foul gas being 6 per cent. greater 
on the day of the larger make. On October 14 the make of gas was 
gradually increased, and the outlet always showed a foul test. The new 
carbureted water gas plant was by this time approaching completion, 
and as it had been determined to pass the new gas through this system, 
a stoppage was made on November 19 to have everything put into com- 
plete order. To keep things safe, the connections from the outlet of the 
Claus apparatus were laid to'a new station meter, and the exhauster out- 
lets were so arranged that the carbureted water gas could be (a) passed 
direct from the Claus plant to the gasholder through this meter, (b) 
passed through this meter by a special inlet, and after being measured 
foul sent on to mix with the ordinary gas for purification, or (c) passed 
direct into the coal gas mains at the scrubber inlets. 

Our first make of water gas commenced at Christmas, 1893. You will 
be aware that the quantity of sulphureted hydrogen in carbureted wa- 
ter gas is very small—say, about 0.15 per cent. in the foul gas—and our 
start was a very hopeful one, the test being perfectly clean. Little 
troubles occurred from time to time, such as the blocking of pumps ow- 
ing to deposit of pitehy material dissolved out of the purifying vessels 
by the new gas; and there were frequent stoppages, which with coal 
gas works would have been highly inconvenient, but which, owing to 
the latitude in working conditions available with the water gas plant, 
were safely tided over. As the autumn advanced, these little worries 
became more frequent and alarming, and we had to face the winter of 
1894-5 with anything but cheerful feelings, as, being disappointed of 
the use of new purifiers on whieh we had reckoned, we felt that, not- 
withstanding all our arrangements for duplicating the working mains, 
the available purifiers were utterly inadequate to deal with the united 
make of coal and water gas if it became necessary to turn the latter 
over to them. A most anxious season was passed, and it was quite evi- 
dent that we could not continue to work the plant without a complete 
overhaul and partial reconstruction. 

Later on in the season, scarcely a day passed without some trouble 
cropping up, and we waited for the spring with feelings somewhat akin 
to those with which the crew of a water-logged ship long for the sight 
of a friendly sail. We had the good fortune to keep things going till 
February 7, 1895, by which time the demand for gas had considerably 
fallen off. On that day, without a moment’s warning, our troubles, 
most of which were of a mechanical sort, culminated in the collapse of 
the ammonia cooler. Work with the water gas plant was at once sus- 
pended, until the necessary valve changes had been made; and when 
the order was given to resume, we watched our gauges with the utmost 
anxiety. To our great relief, we found the pressure well within the 
control of our syphons ; and never, to pursue our analogy, did weary 
seamen leave a sinking ship and step upon the deck of a sound and sea 
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worthy craft with a greater sense of relief than we felt when, bidding 
adieu to ‘‘ purification in close vessels by ammonia,” we found our-. 


selves once more depending on our tried old friend hydrate of lime ! 

With this collapse ended our experiments with the Claus system of 
purification. I am glad to say that most of the plant has been, or will 
be, worked in for use ; and probably the ammoniacal liquor heaters 
and the sulphur recovery apparatus will be the only portion not so 
available. The cost of working and repairs has, of course, been paid 
for out of current revenue. 

I do not propose to attempt any speculative inquiry into the reasons 
why better results were not obtained. The work has been carried on 
throughout under the particular care of two—and for a long period 
three—well qualified chemists ; and as they have been baffled in their 
investigations, it would be in vain for me to attempt the solution of 
so difficult a problem. A few practical items of information have, how- 
ever, resulted from our labors, and to these I shall as briefly as pos- 
sible refer. 

As regards first cost, the claim that it is a cheaper plant must be 
withdrawn. Our plant cost $72,500, and was supposed to be equal tothe 
purification of 2} million cubic feet of gas per day. Even had it proved 
to be capable of performing this duty, such a cost would be much in 
excess of that of ordinary purifiers. Economy of space cannot be effected 
if we include the ground occupied by the sulphur recovery kilns and 
chambers. In this connection I may say that one of the most plausible 
reason advanced for the failure of the experiments was that the vessels 
were too small, and did not in consequence give sufficient time for the 
completion of the chemical process. If this theory be accepted, clearly 
more space would have to be occupied and greater cost incurred in at- 
tempting future installations. 

To the extreme uncertainty of action, I have already referred. To 
this I must add that ordinary care and attention are not sufficient for 
carrying on the process. Those in charge must not only be trained 
chemists, but must also have thorough practical experience of the work- 
ing of this particular plant. In case of the illness of one of the regular 
staff, it would be almost impossible for a stranger to take up the work, 
even though he were well acquainted with the theory of the system 
and the general construction of the apparatus. The multiplicity of the 
pumps—eight requiring to be in constant use—and the difficulty of 
keeping them in efficient working order, add not a little to the respon- 
sibility of those in charge. 

Another fact seems to have been very clearly established—viz., that 
the analysis of the liquor in the various vessels could not be relied on 
as an indication of the purifying powers of the plant; and that this lat- 
ter must depend on conditions unascertainable by those in charge. 
Thus at one time a large volume of strong ammoniacal liquor was re- 
turned to the well without affecting sensibly the stock of ammonia in 
the vessels as ascertained by an analysis of the liquors, while at an- 
other time a very large amount of ammoniacal liquor was taken into 
the plant without showing a corresponding increase in the strength of 
the liquors in the vessels. Hence, while going on apparently satisfac- 
torily and unable to detect any change in the conditions of working, 
the subtle reactions taking place inside the vessels seemed to wear 
away our unknown margin of safety till, like the ‘‘bolt from the 
blue,” came the announcement, ‘‘ Gas dirty at Claus outlet.” Such a 
condition is bad enough with ordinary purifiers, but with them a change 
is easily made and matters set right. No such remedy is open in the 
other case. The system is, for the time being at least, upset; and the 
only thing to be done is to endeavor to restore the conditions—appar- 
ently very uncertain in their character—under which the work had 
been previously carried on. Sometimes this was achieved in a day or 
two; sometimes—well, sometimes it wasn’t. 

I need hardly say how much more pleasant it would have been to me 
to chronicle a success rather than record a failure. I at first enter- 
tained the brightest hopes ; and it was only when I realized that, not- 
withstanding the most skillful oversight and care, the system was 
not likely to be able to stand alone, but required behind it a catch sys- 
tem equal to the performance of the whole work in order to keep mat- 
ters straight, that 1 somewhat lost heart and interest in it. In May, 
1886, when recommending my Committee to take up the process, I re- 
ferred to the closing paragraph of the chapter on Purification in 
‘* King’s Treatise,” in which the probability is referred to that eventu- 
ally such work would be effected in close vessels, perhaps by the very 
ammonia contained in the crude gas itself, and said: ‘‘In this fore- 
cast of the improvements most to be desired in gas purification, the 
Claus system is literally described ; and if its adoption is decided on, I 
trust and believe that the results will be in the highest degree satisfac- 
tory.” In February, 1894, in a letter to a friend who had made in- 








quiry as to how we were getting on, I wrote as follows: ‘‘ Theoreti- 
cally it is a very beautiful system; but in practice it seems to me that 
there are such numberless causes, some of them of a very trifling char- 
acter, which are quite sufficient to upset the working, that I fear there 
is little chance of it taking the place of some of the older if less scien- 
tific systems.”’ 

In these two extracts are epitomized the results of eight years’ exper- 
iments. I wish they had led me to form a different opinion. I should 
be glad to hear that a system which so much appeals to us as represent- 
ing the theoretical perfection of gas purification could be got to work, 
and that someone had succeeded where I failed. 








Gas Distribution in Relation to Modern Municipal De- 
velopment. 
— - 
[A paper read by Mr. Thomas Canning, Newport (Mon.), at the 34th 
Meeting of the Incorporated Gas Institute. ] 


A characteristic feature of civilization in the Nineteenth Century has 
been the development of cities and towns. In Great Britain this de- 
velopment of urban concentration has been more marked than in any 
other country. Sir J. W. Bazalgette, in his address in 1884 to the In- 
stitution of Civil Engineers, pointed out that London is ‘‘ without a 
rival as regards its size and population, not only in the present, but, as 
far as we know, in the past history of the world.’ Its present popula- 
tion is equal to the aggregate population of the three great cities of the 
ancient world—Rome, Carthage and Babylon—with the population of 
the modern city of New York superadded. In 10 years it has advanced 
about 400,000—a number equivalent to the entire population of Leeds. 
The population of 35 of the largest towns of Great Britain and Ireland, 
outside of the metropolis, was in 1886 6,386,385, and in 1896 7,484,939, 
being an increase of 1,098,554, or equal to the entire population of Ber- 
lin. Other places are rapidly rising up that will, before another decade 
has passed, reach the 100,000 limit necessary to bring them under the 
category of a large town. It is noticeable, however, that the metropolis 
has now a lower rate of increase than the provincial cities and towns. 
In 10 years London has increased only 10 per cent.,while in provincial 
centers the increase has been at the rate of 17 per cent. 

Government—municipal government—was early found necessary to 
meet the requirements of the ever-growing urban populations ; and 
wherever such government became established vast signs of change at 
once appeared. Boundaries were enlarged, new streets were opened, 
old streets rebuilt (often their lines of frontage altered to make carriage 
ways and footways wider); while, again, these routes for vehicular and 
foot passenger traffic have been paved by new methods and with new 
materials—the chief novelties consisting of wood, asphalt, brick, 
granite sets and cement concrete paving. The drainage, the water sup- 
ply, the lighting and the locomotion in town thoroughfares have all 
undergone a great revolution within the past 25 years, and surprisingly 
so within the last decade. Electricity, too, has come upon the scene, 
for the supply of both light and motive power ; and it is likely in the 
future to be employed considerably in tramway traction. 

Electric lighting is the spoiled child of municipal benevolence. No 
other mdustry owes so much to municipal fostering ; but there can be 
no right to credit of enterprise in such undertakings, for no risk is in- 
volved. It would, however, be an error to suppose that electric light- 
ing owes all its progress to municipal aid. In the provincial cities and 
towns electric light supply has been the result mainly of the efforts of 
the municipalities, but the capital of private electric light undertakings, 
especially in London, is, up to the present, very considerably beyond 
that of municipal concerns. Another error is to suppose that in bring- 
ing the excellent Welsbach light into competition with the incandes- 
cent electric lamp, the gas manager may rest contented. The Weisbach 
light has been successful, and deservedly so, but it does not answer all 
the requirements of gas managers. The field is still open for the intro- 
duction of an improved burner, which need not necessarily be of the 
incandescent type. The gas industry has, fortunately, suffered little 
from the adoption of its favored rival. But this should be a reason for 
those engaged in it not to relax, but to redouble their energy and 
vigilance. 

In work affecting gas affairs butt little—such as technical education, 
providing parks, libraries, museums, fire brigade stations and hospitals 
—municipalities have been also occupied. Tosum up they havecreated, 
in all, developments as rapid as unexpected, and largely influencing 
the question of gas distrivution. The author considered the foregoing 
remarks would not be inopportune as serving as an introduction to a 
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With reference to the replacing of one main by another of larger 


Two processes go on simultaneously in growing towns—an extension | of the mains vary as the squares of their diameters. Asa matter of 
at the limits and consolidation at the center—the causes of which it is, ‘fact, the capacity variation is as the square root of the fifth power of 


not necessary here to explain. 
merly needed are required, not only as regards actual supply of ex- 
tended area, but proportionately as regards the districts. Thirty years 
ago gas was taken from the main by a small number of consumers for 
one purpose only—viz., lighting. At the present time the mains are 
drawn upon by a large number, and at certain hours simultaneously, 
for at least four purposes. Mains too, are reached, repaired, renewed, 
or extended now with ever increasing difficulty, risk, and expenditure. 
Hence no subject requires more attention than the correct proportion- 
ing of mains to the supply. The maximum hour's consumption must 
determine the diameter of the district trunk main, whether a service 
main or an independent main. 

Proportioning Mains.—In the diagram exhibited, the author shows 
how, in a progressive gas undertaking, the maximum day’s consump- 
tion has increased since 1868, also the proportion borne to this by the 
minimum day’s consumption ; that of the maximum hour; and the 
consumption from 11 a.M. to3 P.M. The proportions are accurate, and 
actually represent the advance made, and the rate of progress. The 
maximum consumption in 24 hours has multiplied 3.6 times in 28 years ; 
the maximum hour’s consumption has increased 3.5 times; the mini- 
mum day's consumption has advanced 3.3times. But on the minimum 
day the consumption between 11 a.M. and 3 P.M. has increased 8.75 
times ; and on the maximum day the consumption for these four hours 
has increased 7.33 times. It is satisfactory to note that the middle day 
consumption of gas in summer exhibits the largest increase of all. In 
1868 the maximum hour was 114-thousandths of the maximum day’s 
consumption ; but in 1896 it was 106-thousandths. It is a good sign of 
steady advance when, in a progressive concern, the maximum hour’s 
consumption recedes in comparison with that of the maximum day. 
The maximum hour's consumption, then, is about one-tenth that of the 
maximum day ; but the author has reason to believe that it varies in 
different centers. 

No general conclusion can be based on asingle case—for example, in 
a manufacturing city like Oldham the maximum hour’s consumption 
must be a large proportion of that of the maximum day. In deciding, 
then, the diameter of a trunk main, it is necessary, first of all, to esti- 
mate what the maximum day’s consumption may be, say, 20 years later. 
Twenty years, while too long a period for anticipation in regard to pro- 
vision for manufacture and storage, is not, the author believes, too long 
with reference to distribution. Itmay, perhaps, be considered too short 
a time, as many mains have been known tolive and thrive for 50 years. 
But in large centers of population opportunities of duplication may 
occur ; and, considering all circumstances, 20 years may be accepted as 
the period to be taken into calculation for arriving at the diameter of 
the trunk main. Dividing the prospective maximum day's demand at 
the end of 20 years by the number of maximum hour’s proportion, and 
calculating {he diameter of the main that willsupply this at the required 
distance under the necessary pressure, will give the result desired. 


Mains of larger diameter than were for- | the diameter, expressed by the formula 








: Relative discharging capacity 
of pipes = v d*; where d = the diameter in feet or decimal parts of a 
foot. The formula is founded upon the principle common to mathe- 
matics and physics—to theory and to experience—that the volume of 
fluid delivered by a pipe is equal to the product of the sectional area of 
the pipe multiplied by the mean velocity of the flow. In its results the 
formula is in close correspondence with the figures given in Barlow’s 
and Newbigging’s tables in the second volume of ‘* King’s Treatise on 
Coal Gas” (calculated from Pole’s formula), p. 382. 

As an example of the application of the above formula, a 12-inch 
main under 2 inches pressure delivers 33,600 cubic feet of gas per hour 
at the end of 2,000 yards, it is required to find what a 14-inch main, 
under the same conditions, will deliver. The square roots of the fifth 
powers of the diameters (12 and 14) are as 1: 1.47. 33,600 x 1.47 = 
49,392 cubic feet, the discharging capacity required. The figure given 
in Barlow’s tables for corresponding conditions is 49,400 cubic feet. So, 
in like manner, a 12-inch main compared with an 18-inch one is as 1 : 
2.756 ; and, again, it will be found that the result corresponds with the 
tables. By the old rule a 24-inch main was considered equal to four 12- 
inch ones. It is really equal to 5.657 12-inch mains. It may be ques- 
tioned, then, if there isany need for the formula. It brings out promi- 
nently the fact that a 24-inch main can supply 32 6-inch pipes, and not 
16 only, as too frequently stated. It is a proportioning formula, and 
so therefore has its own use. 

Objections may be raised to the use of formulz, the results of exper- 
ience being preferred. But the author is endeavoring to indicate that 
experience is daily changing under new environment, one result of 
which is that the diameter of the average main in most progressive gas 
undertakings will have to be increased in future to a degree not con- 
templated within former experience. He has shown that by means of 
the maximum hour’s consumption a starting base is at once obtained ; 
and, knowing the quantity to be supplied through a certain distance 
under a certain pressure, much assistance can then be aatives from 
reliable formule, tested in practice. 

It will be generally agreed that manufacture of gas should be con- 
centrated as much as possible, and that to multiply manufacturing 
stations is not economical. It is found necessary to erect distributing 
stations in growing centers ; but this is not always desirable. 

Street Paving.—Great changes have been made in the street pavings 
of large towns. The use of any kind of street paving requiring a 
cement concrete bed has the effect of rendering the detection of gas es- 
capes very difficult. When the carriageway pavement is of wood or 
asphalt, and that of the footways of granolithic cement, this detection 
becomes impossible until the gas has made its way into the cellars of 
the frontagers, which may be too late. The author’s practice is to ex- 
amine, and renew or repair if required, all mains and services at the 
time the road is stripped for first laying such pavements. For detect- 
ing leaks he has fitted into wood pavements a small shaft with a strong 
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cast iron cover, leading from the surface down to the main. These are 
fixed at reasonable intervals apart; and an inspector opens and ex- 
amines them from time to time. They not only indicate an escape but 
enable its position to be pretty closely determined. They also help to 
dissipate the rush of gas, if any. Beneaththegranolithic pavement are 
placed, in the proper situations, 3-inch glazed earthenware pipes, 
through which the house services pass. Their advantages are obvious. 
Glazed earthenware is preferred to cast iron, for the lengths are more 
suitable to the irregular widths of pavement, and the difficulties of rust 
are avoided. It is well to follow asimilar plan for services under tram 
lines, as it is always easy to drive a boring beneath them. In this case, 
however, the outer pipe should be metal. 

It has been suggested that double lines of service mains should be 
laid, one on each side of the street—so avoiding opening all acrossa street 
for long services. In view of what has already been said as to propor- 
tioning mains, such a plan can only be regarded advisable in very wide 
and the very busy thoroughfares. Mains under pavements are objec- 
tionable. As to subways, they are too costly to become general. In 
the principal thoroughfares of very large cities numerous subterranean 
streets for pipes and heavy traffic, with communication to basements, if 
properly ventilated, would have great advantages. 

The introduction of electric lighting has added a fresh cause of ex- 
pense, and some anxiety, to the sellers of gas. The law, to some ex- 
tent, protects the gas distributer, but there are still cases of hardship 
requiring some redress. Gas is reported in a transformer box ; but the 
leak may be far away from the box, and the gas may have penetrated 
to the box from a remote point, through a defective electric culvert. 
The search for the leak may be long and costly, and there are no means 
within the author's knowledge of locating the small defects in electric 
culverts. It is only too true that a defective culvert is very bad for the 
electrical distributer ; and as electricians and gas men are equally in- 
terested, the difficulty ought to be soon overcome. 

Increased traffic, producing greater vibration, is a cause of consider- 
able disturbance to gas mains. The weight of traffic passing over each 
yard in width of busy thoroughfares varies, per diem, from 250 tons in 
less busy streets to 1,400 tons in the busiest ; and this weight will even- 
tually tell upon pipes beneath the surface where the subsoil is shaky. 
In the case of the steam roller, it is the vibration caused by its hammer- 
like motion over pipes laid upon infirm substrata that causes breakage. 

The jerry-builder—an obnoxious parasite on municipal development 
—has often been, and will continue to be, a very disturbing element as 
regards the soundness of pipes. By asection of the Public Health Act, 
owners and occupiers have a right to connect their house drains to the 
street sewer. The jerry-builder most frequently does this, and it means 
destruction to any gas pipe laid previous to his operations, as he neither 
fills nor rams the excavations adequately. He is supposed to do his 
work under inspection ; but inspection can ouly be intermittent. The 
result is therefore most unsatisfactory. 

Electrolysis of Pipes.—To substitute electric energy for horse trac- 
tion as the motive power for tramears is an idea that possesses some 
municipalities, especially those with an electricity supply works. Gas 
is certainly more easily applicable, equally efficient, and quite as econ- 
omical. Many suppose that electricity from an electric light station 
applied to traction would reduce the cost of the current. Only toa 
slight extent would this be the case, for one set of generators could not 
energize trams, start them and stop them, and keep up at the same time 
steady lights. But this is not the point. Rightly or wrongly, the idea 
of electric traction is in the air, and what has to be examined is, Are 
the return currents likely to injure gas pipes? If so, to what extent ; 
and is this injury preventible, and how ? 

The motive power to the trams is supplied from the power house, 
situated generally equidistant from the termini. The system at Bristol 
is a fairly typical one. In this installation there are three slow speed 
continuous-current dynamos, capable of yielding an output of 200 am 
peres at 550 volts, when running at 650 revolutions per minute. Two 
complete trolley wires run from end to end of the line for supplying 
current to cars running in opposite directions. The return current 
passes through the rails, which are connected electrically at the joints 
by what is called the ‘‘Chicago” rail bond—that is, two copper rods of 
0.4-inch diameter, eavh flattened out at the ends, and connected by steel 
pins with the rails. 

To briefly summarize a description of the electrolytic process, it may 
be stated to consist of the decomposition of liquids by means of electric 
currents ; the liquid so decomposed being called the electrolyte. Elec- 
trolysis is thus chemical change produced by electric current. In the 
ordinary voltaic cell the converse occurs, and the effect is chemico- 


earth impregnated with moisture, often containing acids, underlying 
the surfaces of streets is capable of becoming an electrolyte. When 
an electric current passes in common water from one metal plate 
to another, the fluid is decomposed, oxygen going to the _ posi- 
tive plate and hydrogen to the negative plate. The immersed surfaces 
of these metals are known as electrodes or poles, the positive pole being 
called the anode, and the negative pole the cathode. If the metal of 
the anode is oxidizable, it will corrode from the liberation of oxygen 
and acids there, while the negative plate at least suffers no injury. If 
an electric current finds it easier to take part of its way back to the 
power house through an underground pipe, or pass from one pipe to 
another, if the pipe is positive to the rail, then at whatever place or 
places the the current leaves the pipe to go to another, or back to the 
rail, at such place or places the pipe will be eaten away, and in time be 
utterly destroyed. Salts, acids and escaping gas increase this action ; 
and salts—especially chloride of sodium and sulphates of various alka- 
line bases—are very abundant in seaport towns, and, with the exception 
of the former, equally abundant in those inland. 

Naturally, on account of the éxtensive introduction of street railways 
in America, more experience of this electro-chemical corrosion of pipes 
has been obtained there than in England ; and in connection with this 
part of the paper the author has to record his indebtedness to Mr. W. 
R. Addicks, of Boston, to the AMERICAN Gas LIGHT JOURNAL, to the 
report of the Committee on Electrolysis of the Western Gas Associa- 
tion, and to the researches of Mr. Harold P. Brown, electrical expert, 
of Edison Building, New York. In the earlier electric tramways in 
America no special provision was made for conducting the return cur- 
rent to the power house. It was an axiom, but a false one, that the 
earth is a conductor of which, practically, the resistance is zero and the 
capacity infinite. When, later on, it became apparent that this was an 
error, bond wires were introduced into the rail joints, much as above 
described, so as to make the rails the vehicle for the return current. 
But all this took some time. It was a long while before gas managers 
found out the damage, and naturally longer still before tramway man- 
agers were brought to acknowledge it. It is but very recently, indeed, 
that the effect of electrolytic action on pipes has been realized to any 
extent. 

In a paper published on 18th February, 1895, Mr. Harold P. Brown 
says: ‘‘The recent rapid growth of electric railways through the 
streets of our cities has produced conditions whose seriousness is not yet 
fully realized. Within the past few months, however, some of the most 
alert railway managers have realized that they are throwing away 
hundreds of horse power every day in the work of injuring water, gas 
and subway investments, and that some day they will be called upon 
to make good this damage.” This may be so in America, it will be 
said, but in England the Board of Trade does not permit this loss. 
The Board directs that the difference of potential between the termi- 
nals of the uninsulated return shall be recorded. This difference is 
allowed to be as high as 10 volts. There is nothing to show by what 
route the return current comes, whether wholly by the rails or partly 
by the rails and partly by the pipes. The record, to be useful for this 
purpose, should be supplemented from time to time by giving the 
difference of potential between the trolley and the rail, the trolley and 
some pipe or pipes likely to be affected, and between the rail and the 
pipes. The electric energy required to decompose any compound is 
only about the equivalent of the quantity of heat evolved by its con- 
stituents when uniting. Taking water, 1 gramme of hydrogen and 8 
of oxygen, in burning to 9 grammes of water, evolve 34,500 centi- 
gramme calories. A volt corresponds to about 22,900 calories. Hence 
ao = 1.50 volt, the voltage of the electromotive force required for 
water electrolysis—the most common. This would be produced by the 
presence of acids ; and looking at this small voltage it is evidently most 
desirable that the tests indicated should be made. 

In their report on electrolysis presented to the Western Gas Associa- 
tion, the Committee state, after reviewing schemes many of which are 
more complete than any thought of yet in England for preventing 
electrolysis : ‘‘ As deterrents or diminishers, many of them assist, but 
not one fulfils the requirements of complete protection, nor can any 
system do so which uses the rails to any appreciable degree as con- 
ductors. * * * The pipes will be called upon to bear a portion of the 
current under the most favorable tircumstances, and in so doing will 
be injured ; for it has been shown by experiment, under conditions 
identical with those existing in practice, that electrolytic action may 
occur within differences of potential of 0.5 volt.” 
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No more perfect system of return conduction is applied here, or pro- 
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‘* Assuming that bond wires [rail bonds] are perfect, and the feeder 
wires ample, it is, of course, true that the current flowing on the 
pipes would be reduced ; yet they would still carry a considerable pro- 
portion, and still suffer corrosion at the points where the current left 
them.” The truth of this must be clear when the large cross-sectional 
area of metal in the pipe network of any town and the laws of con- 
ductivity are taken into account. As a fact, the pipes are, in cases of 
poor bonding, the best conductors. It cannot, either, be argued for a 
moment that the concrete road bed is an insulator. 

It may be thought that water mains will protect gas mains, and that, 
being usually larger in area and filled with water, they will carry off 
the current. This is true to a certain extent, but their superior con- 
ductivity is of no avail to save gas pipes. The current will always take 
the shorter route, and will be now in a gas main now in a water main; 
and the more pipes there are in a street the more will be the electrolytic 
injury done by the current leaving one to pass to another. If water 
pipes have cemented, half turned and bored joints, and those of the gas 
pipes are turned and bored, or lead only, the gas pipes will be the bet- 
ter conductors. 

There is no need to recapitulate the accounts of disasters to pipes 
throughout the United States, in which destruction was wrought in 
periods varying from five months to five years. When the cause was 
discovered various remedies were proposed. The earliest plan seems to 
have been the coating of the pipes with non-conducting paint. Besides 
being impracticable, as regards a whole district, the current, where it 
was tried, entered at weak places and left at any point, destroying the 
pipe where it passed off. Pipes were laid in cement-jointed drain pipes, 
but this also failed. At Los Angeles the water pipes were laid in con- 
duits filled with sawdust, and in other places in conduits filled with 
pitch. These proved only examples of costly failures, for it is evident 
their use could be only partial, and no partial adoption of them could 
be of any value. Paralleling gas mains and avoiding cruss connec- 
tions also failed, and cement joints proved a source of danger. The 
efforts of the water and gas authorities were supplemented by endeav- 
ors on the part of the-electricians to discover a solution of the 
difficulty. 

Rail bonds and feeder wires (these latter insulated) have already 
been referred to. These also failed to afford a remedy, though they 
diminished the damage. Many of the early electric railway con- 
structors connected the rails to the pipes, and some tried reversal of 
current, with deplorably evil results. In Cambridge (Mass.) the scien- 
tific investigation of this problem was first begun by Messrs. Nevons 
(water engineer), Allyn (gas engineer), and Morse and Pearson 
(electricians). To save the water pipes, a copper circuit was laid from 
them to the power house. The current then left the gas mains for this 
new route, destroying them as it did so. The Committee of the West 
ern Gas Association saw no salvation except in the double trolley 
system—that is, a plan by which the current would return overhead, 
and not pass through rails or pipes. This plan would meet the diffi 
culty, but great risk of fire is involved ; and, in a strike for instance, 
a piece of wire thrown across two trolleys (the supply and return) 
would cause both to fuse. The three-wire system has also been tried, 
but with 1,100 volts between two wires it will not commend itself to 
public authorities. More may be heard of this system. Itis now under 
the consideration of English electricians, but, as tried in America, it 
has not succeeded. It was also suggested to, as it were, pump current 
from the pipe to the rail by a motor dynamo, so as to make the rai! 
positive to the pipe ; but this plan, the author believes, has not been 
tried. Rail and pipe feeder wires of every kind have been attempted, 
and all have failed. 

The views of British electricians upon this very important matter 
have been recently expressed. Speaking at a meeting of the Institution 
of Electrical Engineers, on the 8th April of this year, Mr. Stephen 
Sellon, in the discussion of a paper on ‘‘ Traction,” described the im- 
portance he attached to bonding. ‘‘Time was spent,” he said, ‘ in 
discussing whether one dynamo was better than another, or whether 
one engine was better for a certain purpose ; but the point to be con 
sidered, and upon which the success of electric traction depended in 
this country, was the question of le.kage. * * * If once they got 
electrolysis going on in any of the gas or water pipes belonging to 

“municipal authorities, it would mean a death-blow to electric traction 
in England.” He then spoke of the careless bonding done by manu 
facturers, and gave it as his opinion that they had not yet learned the 
‘**mere alpha of the whole business.” Mr. W. H. Preece described the 
leakage on the South London line near Clapham, and the injury 
done to the telephone wires. Commenting on this discussion, the 


Electrician says, in its leader of the 30th April last, that ‘‘time 











spent in discussing dynamos and direct driving was wasted, when the 
real point at issue was how best to prevent large leakage to earth and 
the consequent wholesale electrolytic dissolution of our gas and water 


pipes. * * * If the earth return is to play such a palmary part, it 
may perhaps prove worth while, after all, to fall in with Professor 
Ayrton’s views, and thoroughly insulate the return.” 

Besides the idea of insulating the return, a plan has been tried by Mr. 
Harold P. Brown. He considers it indispensably necessary to keep the 
pipes at least 1 volt negative to the rails, to diminish the current on 
them, and to make a permanent non oxidizable low resistance connec- 
tion with the feeder wires. His plan may be shortly described as [ol- 
lows : Beside the dynamo battery working the station, a dynamo runs 
at 12 volts higher. By suitable wires the negative pole of this is con- 
nected to the pipes by a patent method, the positive pele being connect- 
ed with the trolley as usual. He claims that by his arrangement the 
pipes are always negative to the rails ; and the rails can afford the loss 
which the pipes could not. 

The author's conclusions are that so long as the return current, in 
any shape or form, passes back to the power house by the uninsulated 
rails, electrolytic action, destructive to gas and water mains, will go on; 
and, further, that proper electric tests, made by qualified persons, 
should be regularly applied to determine the electric condition of the 
pipes. Lastly, it is the duty and to the interest of electricians to pro- 
vide for underground pipes adequate protection from electrolytic action, 
and the gas manager has to observe that these requirements are satis- 
factorily met. 








Some Lighting Systems in Russia. 
By Mr. M. LurosLawskI, in Electrical World. 


Russia and the almost unpopulated regions of America should show 
certain analogies in consequence of their mutual scarcity of civiliza- 
tion, but at the the same time they exhibit a striking contrast regarding 
the ways in which progress advances in the two countries. 

The circumstances under which teclinics develop in Russia must 
really appear inconceivable toan American. With the exception of 
two or three large cities, there has been indicated only very recently ade- 
mand for electric light plants. In order to supply this apparent neces 
sity of progress, some local companies have been formed for the pur- 
pose of competing with the agents of foreign firms—generally German 
firms, which so far have had no competition. 

The manufacture of electrical apparatus is still entirely undeveloped. 
Outside of the firm of Siemens & Halske, in St. Petersburg, there are 
only two or three small factories, and these manufacture dynamos un- 
der licenses from foreign firms. Large installing firms have gradually 
grown up, among whom the firm of Podobjedow, in Moscow, has been 
up to the present the leading one. A few months ago a new Company, 
‘* Electricity’ (Towarzystowakevjne Elektrycznosc), was formed in 
Warsaw, to some extent backed up by the Allgemeine Electricitats 
Gesellschaft, in Berlin. This is one of the few firms constructing cen- 
tral stations and electric roads. 

The above firms and the various agents of foreign houses have re- 
ceived of late numerous inquiries from small and large towns which 
intend to improve their systems of illumination. 

Most of these negotiations; however, do not lead to actual business, 
as the electrical houses cannot accept the conditions made by the town 
authorities. Several reasons tend to explain this. First, the lack of 
‘uxuries in general, and of light in particular, is in Russia so striking 
that the corresponding data would simply appear incredible to an in- 
habitant of the Western Continent. A small city, say of 20,000 inhab- 
itants, expeads as a maximum annually 1,500 to 2,000 rubles ($750 to 
$1,000) for illumination. This, however, does not imply that the town 
really is lighted to an extent equivalent to that which should be ob- 
tained with this amount. Large sums are employed to increase in such 
illegal but quite customary way the insufficient salary of sone mem- 
bers of the town authorities, and the electrical contractor must agree 
to conditions which secure to himself an extra profit and permit of 
bribing people having any connection with the question. 

The lights burn only on the nights and at the hours when there is no 
moonlight indicated on the calendar, and burn during the prescribed 
hours only when a higher government officer may be present who is 
not accessible to the usual limits of corruptibility, or if any other im- 
portant personage of rank is expected. 

Second, the knowledge of technics and of the cost of plants is ex- 
tremely small, so that the town authorities have no idea of the cost of 
the plant they need, and in most cases break off negotiations after re- 
ceiving an estimate from the electrical contractor, The cities usually 
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agree to increase their expense for illumination a little when the intro- 
duction of electric lights is intended, but at the same time the authori- 
ities increase enormously their pretensions regarding the quantity of 
light and the number of lamps. For instance, the city of Bialystok, a 
manufacturing town of 60,000 inhabitants and about 50 factories, is 
illuminated by 300 petroleum street lamps involving an annual expense 
of 2,900 rubles ($1,450). The city would now like to have an electric 
plant comprising 50 arc lights and 300 incandescent lamps, for which it 
is willing to pay 6,000 rubles annually, corresponding to about 6 kopeks 
(3 cents) per kilowatt hour, a price which would far less than cover the 
operating expenses. A big business is not to be expected from private 
customers, as neither citizen nor nobleman is inclined to consider in- 
novations favorably, and the Jews, being the chief portion of the popu 
lation, are very close aud free from all desire for comfort and luxury 
when it may cost them anything. 

One more unfavorable circumstance comes into question regarding 
the erection of electric light stations, The ground is extremely cheap 
and therefore is not considered in building up cities. Even in small 
towns the distances are very great in comparison to the estimated. de- 
mand for light. In Bialystok it would be necessary to light 30 kilo- 
meters of streets, and the estimated demand for incandescent lamps 
would hardly reach 2,000. 

The above mentioned conditions have to be considered in selecting a 
lighting system. First of all the plant muSt be very cheap and the cost 
of running must be a trifle ; but as coal is cheap in Russia the cost of 
running may be considered as low. On the other hand, the simplicity 
in manipulation and safety in running must be insured because the 
labor to be had, though cheap, is hard to educate. This condition dis- 
favors any attempt to comprise parallel aggregates of alternating cur- 
rent, which, however, providing the use of alternating currentsis at all 
considered, cannot be avoided, owing to the great fluctuations in the 
demand for light, and in view of the necessity to save the possibility of 
enlarging the plant. On account of the great distances the alternating 
current seems to be preferable to the continuous current, while, on the 
contrary, it is advisable to avoid too high tensions because the novelty 
of the thing excites too much curiosity in a country where so little ad- 
vancement in civilization exists, thus introducing danger. 

The difference in the cost between operating with alternating and di- 
rect currents rests, in fact, only in their relative efficiencies. For direct 
currents it is apparent that aside from the smaller losses (no existing 
transformation, induction, impedance) the possibility of using accumu- 
lators affords great facility of operation, notwithstanding extremely 
great differences in consumption between day and night hours and be- 
tween the night hours before and after midnight. 

For reducing the cost of running, incandescent Jamps should have 
preference over arc lights, because their renewal costs considerably less 
than the are light carbons. In the cost of the plant the extension of 
the wiring is such an important item—principally on account of the 
high price of copper (generally over one ruble per kilogram)—that itis 
at first necessary to look for any possible reduction tl.erein. It can be 
obtained apparently in the best way by the series system, which, of 
course, must be adapted to the circumstances described. As only 
medium tensions may be employed here, easily reached with either the 
alternating or continuous currents, both systems are equally applicable, 
and continuous current even preferable for higher tensions, being freer 
from danger than is the case with alternating current. But the series 
system is only applicable to street lighting, and the employment of con- 
tinuous current presents the disadvantage that, besides the high tension 
machines being unapplicable to house illumination, there may be spec- 
ial arrangements for this purpose. 

Notwithstanding, this system has found application. The city of 
Czestochowa, in Poland, has acquired of late a lighting plant consist. 
ing of 30 arc lamps. The plant cost 18,000 rubles, and is run by a con- 
tractor who receives 5,400 rubles annually. House illumination is, of 
course, not provided. If, however, outside of the public illumination 
a certain amount of private illumination should be attempted, and it is 
not desired to work with several installations of machines of various 
types, then the alternating current must be used. The high tension is 
employed in the streets in the series system and as primary current in 
suitably located transformer sub-stations, while the house illumination 
is supplied at normal tension from the secondary circuit of the trans- 
former. 

In order to comply with the requirements of cheapness, economy and 
easy manipulation the writer employs 3-phase currents and series of 
lamps connected in star-like system toa neutral circle wire. In this 
way only a minimum conductive material is necessary. Care should 
be taken to arrange overhead the conducting systems so that only wires 


of the same polarity are strung onone pole, reducing the danger of the 
high tension to a minimum, provided everything is well insulated 
from the earth. 

This arrangement possesses several advantages. For instance, three 
series of lamps may be extinguished without any influence on the other 
lamps. If it is desired to extinguish the series independently of each 
other, it can easily be done by inserting inductive resistances. The lat- 
ter may be arranged in the form of choking coils with adjustable mag- 
netic resistance to make it possible for any desired number of lamps in 
one or more series to be extinguished or kept burning. 

The region to be lighted is surrounded by a ring circuit which serves 
as a circuit of equalization and is connected at several points with the 
neutral pole of the generator. From the other poles of the generator 
the conductors radiate into the city, connecting the included series 
of lamps to the circle wire. 

The system involves certainly all the difficulties which belong to the 
series system in general. In are lighting it is relatively easy to over- 
come them, although series of are lamps are not by far so generally em- 
ployed in Europe as they are in America. Since the system of the 
Westinghouse Company led the way in this direction, numerous firms 
of the Continent have experimented with and perfected systems of such 
series with suitably constructed lamps and systems of distribution. 

It is much worse with incandescent lamps in series, which would 
have the most chance for general introduction in Russia, on account of 
the above stated reasons. In this also the system of the Westinghouse 
Company has found great application, through the Helios Company, 
which illuminated the Nord-Ostsee Canal by this system. As is well 
known the system consists in connecting the incandescent lamps to 
choke coils in the shunt circuit. Through these coils the whole current 
passes when a lamp burns out, whereby, through the apparent resist- 
ance of the spool, such a drop in the potential occurs that the voltage 
for the other lamps remains the same. 

A Polish engineer, Alex. Rothert, in the employ of the Frankfurt 
firm Electricitats Actien Gesellschaft, formerly Lahmeyer & Co., has 
recently suggested a system which seems in general to be superior to 
the choke coil system and which appears to be especially likely to find 
a favorable application under present circumstances. It is similar to 
the described system of the Westinghouse Company. The reaction 
coils in the Westinghouse system are simply replaced by single trans- 
formers (Electrotechnische Zeitschrift, 1896, No. 10). For regulation 
of the tension the transformers act as well as the coils, because their 
secondary circuits remain open when a lamp burns out and the whole 
line current then acts as magnetizing current in the primary with a re- 
active tension 90° behind it im phase. This tension composes a resultant 
with the sum of the primary tensions of the still active transformers 
which differs but very little from the whole original tension, whereby 
the regulation is effected in the way described by the inventor. 

The efficiency of this system is, as compared with the choke coil 
system, a trifle smaller with the same weight of copper and iron, that 
is, at the same cost. The space occupied by coils in the formersystem 
has to contain both coils in the transformer, so that the density of cur- 
rent and the loss of current by heat must be greater. This, however, is 
not of so much importance in Russia. On the contrary, the advantage 
that the lamps can be reached while in operation is very great, the 
lamps being completely away from the high tension current and there- 
fore the operation of the lamps is free from danger. It was stated 
above how much this has to be considered in Russia on account of the 
unskilled character of the only labor at hand. The advantages of 
this system, which permits of selecting any number of lamps from one 
series and any voltage, must, in conclusion, be pointed out. These 
two important conditions only influence the ratio of transformation, 
whi: h is equal to the tension of the system divided by the number of 
lamps of one series and divided by the voltage of the lamps which ac- 
cording to circumstances may be one of those usually employed. 

This system of distributing light is destined to find general applica- 
tion in Russia in view of the reduction of the first cost of the plant and 
by virtue of its simplicity in operation. At present it is under test by 
the above-named Company. It will probably help to bring about an 
understanding between the close and saving town authorities and the 
contractors who don’t care to take big risks. 








The Decimal System in Engineering Measurement. 
—>——— 


Captain Henry Riall Sankey, Mem. Inst. of Civil Engineers (Eng- 
land), in discussing this subject, says : 
Broadly speaking, the decimal system is used in engineering in this 








country whenever calculations other than mere checking have to be 
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made, or when very accurate dimensions have to be expressed ; and in 
either case, in mechanical engineering, the decimals are generally those 
of the inch, its square, or its cube. The reason of this is fairly obvious. 
As regards calculations, decimals are, on the whole, far simpler than | engines abroad, the body of the bolt or stud is turned larger than 


vulgar fractions, and they allow of the ready use of the slide rule or 
tables of logarithms. 
It is true that occasionally simple vulgar fractions have to be dealt 











The only difficulty met with has been in connection with the screw 
threads. Hitherto, the ordinary Whitworth and gas threads have been 
retained ; but, for reasons connected with the manufacture of the 


usual, the excess being 0.3 millimeter for 4-inch Whitworth, and 2 
millimeters for 14-inch Whitworth. Intermediate sizes are in propor- 
tion, all being brought up toeven millimeters. The bored holes are then 


with, as, for instance, one-sixth in the case of the formula for the | able to take the corresponding screw cut to the standard used by the 


strength of a rectangular beam. In such cases the vulgar fraction | 


would obviously be used ; to convert to decimals would correspond to 
using a slide rule or a book of logarithms to multiply 6 by 5, or some 
such simple sum. 

In the case of accurate dimensions in mechanical engineering, ; 
inch is far from being a sufficiently small dimension ; hence the use of 
the terms bare and full ; and as, for interchangeable work, such vague 
dimensions are very unsuitable, recourse is naturally had to the use of 
yhy inch and y455 inch. The writing down of accurate dimensions is 
also very cumbrous, even when they can be expressed by ,; inch. 

Compare, for instance, 11 inches + }§ + 3’; + yy bare with its decimal 
equivalent 11.98 inches. No doubt the same dimensions may be more 
briefly expressed as 11} inches, but this form is not generally used in 
practice, and there are obvious reasons why this should be so. 

It will be observed that the decimal expression has only been carried 
to the second place, and this is because the uncertainty in ;; inch 
‘**bare” is of the order of ;}, inch. If the decimal expression is ex- 
tended to the third place, an order of accuracy is reached, expressed by 
4vzq inch on the binary scale, fractions which are not practically work 
able. 

When dimensions of no special accuracy have to be stated, the nat- 
ural tendency to successively divide the unit by two gains the upper 
hand. Notwithstanding this tendency and the prevailing custom, it 
can scarcely be doubted that it would be preferable to state all such di- 
mensions in decimals of an inch. 

If decimals of an inch are adopted, the system is still incomplete, ow- 
ing to there being 12 inches to the foot, 3 feet to a yard, and so on. 

It is here that the metric system has a great advantage; itis a decimal 
system throughout. As experience in such a matter has more value 
than mere theory, a statement of the results of introducing the metric 
system of linear measurements into the works of Messrs. Willans & 
Robinson may be of interest. 

In the first place, it is desirable to say a few words about the class of 
work and method of manufacture carried out at the works in question. 
The Willans central valve engine and the Niclausse water tube boiler 
are manufactured each in certain definite standard sizes, and the parts 
required are made to gauge and template in large batches, and have to 
conform to fixed dimensions. within specified limits of accuracy, in or- 
der that strict adherence to the interchangeable system may be main- 
tained. 

In the machine and examination of the parts, gauges and templates 
are used, as far as possible, to the exclusion of the measuring rule. 
Whether inches or millimeters are used is, therefore, not a matter of 
much importance. 

At the marking-off table, the measuring rule is, of course, more 
used, and the question of convenience in the unit of measurement, 
and its divisions, is of greater importance; the parts are, however, 
dealt with in batches, and the convenience or otherwise of the unit of 
measurement, and its divisions, tells once only for each dimension for 
the whole batch. 

The circumstances that led to the adoption of metric linear measure- 
ments are not of general interest, and for reasons which need not be 
entered into here they were only applied to the Niclausse boiler and to 
certain sizes of the engine ; the earlier sizes being still made to draw- 
ings figured in feet andinches. Thus the two systems are concurrently 
at work in the same shop. 

There would have been no advantage in re figuring these drawings 
with equivalent millimeters, and to make new parts to millimeters to 
interchange with old parts made to inches would be impossible without 
going to several places of decimals. The old gauges and templates 
were marked with the millimeter equivalent to the third place of deci- 
mals, but this was merely to accustom the men to sizes expressed in the 
new system. It may be mentioned that the men were supplied with 


rules marked with millimeters on one side and inches on the other. 

The expense involved consisted principally in providing a complete 
set of gauges. New templates and jigs had also to be made, but only 
a portion of their cost is properly chargeable to the introduction of the 
new unit, as the greater number of them would have been required in 
any case. 








French makers of the engine, who use the thread of the Société 
d’Encouragement, which is slightly larger than the Whitworth, and 
which, it is stated, promises to become universal in France ; it is now 
adopted by the French navy and railways. 

The metric dimensions were introduced in May, 1893, and, after four 
years’ working, the following is the result : 

No difficulty has been experienced in getting draughtsmen to use the 
new measures. No serious mistakes have been traceable to the change, 
and very few minor ones. The draughtsmen are practically unani- 
mous in favor of metric measures, finding it easier to design, to check 
and to read millimeter drawings. Taking all fractions into account, 
little more than half the number of figures formerly used are now re- 
quired to express a dimension. An average case would be 3 feet 
1} inches, which, on a millimeter drawing, would be figured 949 ; and 
an extreme though possible case is 3 feet 1,'; + ,;-inch bare, which 
becomes 942.4, 

The need to use decimals of a millimeter is very infrequent, but in 
the case of inches the use of fractions is, of course, the rule. A cylin- 
der, for example, might be figured 2 feet 6 inches on an inch drawing, 
and 770 on a millimeter drawing ; the piston body must have a certain 
clearance, say ;'y in one case, or 1 millimeter in the other, in which case 
it must be figured 2 feet 54$-inch on the inch drawing ; whereas, on the 
millimeter drawing, the dimensions becomes simply 768, and the use of 
fractions is wholly avoided. 

The proportions between dimensions are more readily appreciated 
when expressed in millimeters; thus the ratio between 27 millimeters 
and 49 millimeters is much more easily apprehended than between 
1,',-inch and 1}§-inch. 

A point of some importance 1s that the ordinary foot and inch ticks or 
marks are not required, and with them disappears the possibility of 
having 2 inches added to each 10 inches, or deducted from each foot in 
a dimension. A case of this kind occurred in which two 13 inch flanges 
intended to come together were shown on different drawings ; in one 
of them a tick was introduced after the one, and that flange was made 
1 foot 3 inches. 

With millimeters a cypher might possibly be put in or omitted ; but 
a dimension ten times too big or too small would at once be noticed as 
absurd. 

In the drawings, scaies 1, 4, 4, 75, and occasionally of +5, s'5, are 
used. It is found that this number of scales is amply sufficient. 

No mistakes have been made in marking off work to millimeters. 
The men preferred the old system at first, the new figures conveying 
little idea of size ; but they are now much in favor of the millimeter, 
and find drawings so figured easier to read. The shop where the 
difficulties of the change would be most felt is that in which the tools 
and gauges are made ; the foreman says that it wasa little awkward at 
the outset—for about two days. 

In the works manager’s opinion, the metric system would prove 
even more advantageous in shops where measurements are taken from 
the rule than where gauges are used. He considers it easier to teach 
men the use of the rule with the metric than with English measures. 








Should Generating Plant be Mounted on Springs? 
TSP aS 

Having asked the question, Mr. James Swinbourne, the noted 
English engineer, had the following to say in answer thereto: 

This is really part of a larger question : Should moving machinery 
be mounted on springs? The question concerns both the health of the 
moving machinery, and.of the people who may be moved by it. In 
central stations and in passenger steamers, the shaking cause? by 
machinery is most serious ; in flour mills, for example, it is rather a 
question concerning the gear itself. 

If we consider, say, a direct acting pump in space, it is a system that 
of course cannot move its center of gravity as a whole. If, then, its 
pistons and plunger move in one direction, the rest must move in an- 
other direction, the distance depending on their masses. Any imper- 
fectly balanced machinery must therefore move its bedplate if freely 
suspended. A perfectly balanced engine is thus an engine whose cen- 
ter of gravity never varies relatively to its bedplate. This definition is 
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really too small, because a moving system, such, fur instance, as two 
cranks at 120° on opposite ends of a shaft, do not change their center of 
gravity, but give the bedplate a rocking but non-translational move- 
ment. A gas engine with a flywheel, similarly, tends to rotate its bed- 
plate at each impulse, round an axis parallel to that of the shaft. A 
balanced engine is therefore really one which does not move its bed- 
plate if freely suspended. Such an engine is practically never realized. 

When an engineer sees an engine bedplate moving, his first instinct 
is to bolt it down ; it then moves a little less, but still moves, and he 
has a sort of feeling it must shake itself to pieces if allowed to move. 
Bolting down an engine to a bed of concrete is merely increasing the 
size of its effective bedplate, but the whole bedplate, including the con- 
crete, must now be moved. It rests on the earth, moves slightly, and 
communicates vibration to neighbors who are longing to be compen- 
sated for disturbance. 

Sometimes the concrete bedplate is isolated by mounting it on felt ; 
that means that the larger bedplate is mounted on rather imperfect 
springs. 

A rather striking case is that of church bells. Bells are very much 
out of balance, and the bedplates are mere cages of timber ; so the bed- 
plates would tend to move a good deal. The bell people do not like to 
see it move, so they wedge it to the steeple, and the result is a cracked 
steeple. The consequence is, that you often hear that such a church has 
avery fine peal of bells, but they cannot be used, as the steeple will not 
stand it. Though this may be a relief to people whose ears are in tune, 
it might be cheaper not to make bells, than to make them and hang 
them so that they cannot be used. 

The question is, if the bedplate of an engine wants to move, why 
should it not have free play ? As far as the engine goes, a little thought 
will show that all its parts are subjected to smaller stresses if the bed- 
plate is free to move. An engine will therefore wear longer if it is 
allowed to move its bedplate. As to the foundations, if the bedplate is 
allowed to move, no foundations to speak of are needed ; and there is 
no vibration communicated to the ground. 

The writer has tried this arrangement on asmall scale. There is a 
small dynamotor on one of the top floors of Mr. Crookes’ house which 
is very much out of balance, and rendered the house uninhabitable at 
first. It isnow on springs and makes no noise. There is also a dyna- 
motor for electrolytic work in the writer’s laboratory. It has nosprings, 
and no one has any inkling of a chance of complaining. 

In passenger steamers the throb of the engine is extremely unpleas- 
ant; in fact, many people would rather go by a slower boat than travel 
21 knots and be at the same time shaken 42 more knots by his ped- 
ometer. Mounting marine engines on springs seems rather a bold sug- 
gestion, and perhaps we ought not to begin there. The moving systems 
are so heavy in proportion to the fixed (or ‘‘attached” is the better word) 
that the marine engine is a particularly difficult case. 

The idea of mounting engines and dynamos on springs was mooted 
by the writer in Industries in 1892. The editor, in addition to being a 
sound engineer, is a man of caution, so the communication came out as 
an anonymous letter. Mr. W. W. Beaumont has, however, done a 
great deal of real work on the subject, especially in connection with 
flour mills. He has introduced his ‘‘ vibrometer” principle. This 
principle is simple. ‘‘If gear wants to wobble, let it wobble.” The 
idea seems sound ; the discussion will perhaps throw new lights on it. 








ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 
eineiiitiatiteas 

Mr. J. H. ENRIGHT, Superintendent of the Nevada (Mo.) Light Com- 
pany, has been quite a busy man this season, for since May Ist he has 
directed the reconstruction of that Company’s manufacturing plant. 
On May Ist the contracts for the apparatus were awarded, and on June 
6th the new plant was producing and sending out gas. The better- 
ments included 3 benches of 5’s, coil condensers, a washer-scrubber, 4 
purifying boxes and a Root’s exhauster. The holders were also care- 
fully overhauled. Mr. Enright is now engaged in restoring the main 
system to a normal condition, that the Nevada plant may in all re- 
spects be considered as in good physical condition. 





Mr. GEORGE M. Myers, the General Manager of the Nevada Light 
Company, has also been persistently active in well-directed attempts to 
increase the output of the Company on fuel account. To further this 
growth, on June 19th he advertised the fact in the local newspapers, 
that the Company would sell gas ranges and stoves at cost, and con- 
nect same free of charge to any purchaser who resided in a street in 


was to be located on the ground floor of the residents’ premises. The 
Company carries a well-assorted line of ranges, stoves and other gas 
cooking appliances in its offices. 





TuE Directors of the San Francisco Gas and Electric Company have 
declared a dividend for June of 50 cents per share, payable on demand. 
The understanding is that the Company has put its shares on a perma- 
nent dividend basis of 6 per cent. per annum. 





Me. THomas D. MILLER, of Dallas, Texas, writing under date of the 
8th inst., says: ‘‘A move is on foot to bring about, at the next meet- 
ing (to be held in Laredo) of the Texas Gas and Electric Light Associa- 
tion, a meeting of the Texas Electric Street Railway Association, the 
Mexican lighting men and the Mexican street railway men. The 
Mexican government has shown considerable interest in the matter, 
and negotiations are now pending looking to the end above noted. 
Should they succeed in the proposed plan, this will be the most 
important meeting of the named allied interests ever held in the south- 
west, and an interesting and instructive exhibit can be confidently 
looked for, as the supply men will undoubtedly have an opportunity to 
reach a larger number of users of their wares from a larger territory 
than has ever been before them in this section. It is unfortunate, 
though, for the gas interests that Laredo has no gas plant. Of course, 
no plan has yet been formulated, but it is very probable that a satis- 
factory programme can be arranged for these meetings. 





THE Directors of the Charleston (S. C.) Gas Light Company have 
declared a dividend of 75 cents per share, payable on demand. 





AT the annual meeting of the Universal Gas Company, of Chicago, 
the following Directors were elected : Clarence Buckingham, James C. 
Hutchins, Joseph Leiter, William Dickenson and E. H. Brush. 





Mr. Gro. P. SpiTrat, the popular and energetic Secretary-Treasurer 
of the Ottawa (Can.) Gas Company, is no longer a single man, Miss 
Rose Holland having agreed to share his fortunes on the afternoon of 
the 7th inst. 





AT the annual meeting of the Norristown (Pa.) Gas Company no 
change was made in the executive management. 





AT the annual meeting of the Milwaukee (Wis.) Gas Light Company 
the officers chosen were: Directors, Emerson McMillin, F. G. Bigelow, 
W. Becker, John P. Murphy, A. E. Smith, H. C. Payne, S. M. Green, 
B. M. Weil and E. G. Cowdery ; President, E. McMillin ; First Vice- 
President, B. M. Weil ; Second Vice-President, S. M. Green ; Secretary 
and Treasurer, S. J. Glass; General Manager, E. G. Cowdery. 





WE understand that a controlling interest in the Battle Creek (Mich.) 
Gas Light Company has been secured by Mr. Stephen S. Hulbert, who 
is said to represent Eastern capitalists. 





INSPECTOR MEEDs reports that during June the average lighting 
value (the result of 26 separate gas tests) of the gas supplied by the 
Minneapolis (Minn.) Gas Light Company was 23.57 candles. Theaver- 
age consumption of gas in the public lamps was 6.01 cubic feet ; the 
average pressure (maximum) on the street mains was 2.22 inches, the 
minimum pressure being 1.44 inches. Five meters were tested on com- 
plaint of consumers, of which none was condemned. 





Some time ago we reported that the plant and franchises of the Gen- 
eva (N. Y.) Gas Light Company had been purchased by an Eastern 
syndicate. The purchasers have recently filed articles incorporating 
the Geneva Gas Company, ‘‘ to manufacture and supply gas and elec- 
tricity in Geneva, Ontario county, N. Y.” The capital has been put at 
$100,000, and the Directors are: Henry P. Cox, Augustus R. Wright, 
Ammi Whitney, George F. Duncan and Edward B. Winslow, of Port- 
land, Me.; and Oliver H. Wright and Homer Wright, of Geneva. 





WE understand that the proprietors of the Hornellsville and Canis- 
teo (N.Y.) fuel gas concern have placed the full management of its af- 
fairs in the hands of Mr. George W. Beck, who will be remembered in 
the West from his connection with the Alton (Ills.) Gas and Electric 
Light Company. 


Tue 8-ton road roller employed by the authorities of Newburgh, 
N. Y., to finish the macadam surfacing of many of the roadways, has 
played havoc with the mains and services of the Consumers Gas Com- 





which the Company had mains, the only provision being that the stove 


pany of that city. 
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THE water gas set recently contracted for by the Westerly (R. I.) Gas 
and Electric Light Company is now in working order. The Company 
has reduced the gross selling rate to $1.75 per 1,000 cubic feet—a con- 
cession of 75 cents per 1,000. Prompt payment of bills (on or before 
the 10th of the month) entitles the consumer to the following discount 
rates: Monthly bills of $5 and under, 5 per cent.; $5 to $20, 10 per 


cent.; over $20, 15 per cent. Bills that are rendered quarterly will be 
computed in three parts in adjusting the rebate. 





Axsout a fortnight ago the Committee on Claims, of the Buffalo 
(N. Y.) Board of Aldermen, was confronted by a claim quite out of the 
usual line. It was put in by Mrs. Gussie Goldin, who owned and main- 
tained a cloak and millinery shop in the store on the premises No. 629 
William street, and was based on carelessness of the employees of the 
Water Bureau. On January 5, 1897, the Bureau wished to make some 
repairs to the main which supplied the houses and stores on William 
street, and sent a man to shut the water off. The man who visited the 
Goldin shop turned off the gas instead of the water, and when the time 
came to light up the clerks were unable to do so. It was not until the 
next morning that the mistake was corrected, the shop meanwhile re- 
maining closed. Mrs. Goldin asks for $100 damages as a result of the 
Bureau’s carelessness, and the petition was referred to the Corporation 
Counsel for an opinion. During the debate that followed the presenta 
tion of the claim, several Aldermen expressed the opinion that the 
Goldin claim was a valid one, the only question for consideration being 
an adjustment of the sum that should be awarded. 





At an election held by the taxpayers of Tyrone, Pa., it was deter- 
mined, by a fair majority of the votes cast, to clothe the authorities with 
power to take over the plants of the Tyrone Gas and Water Company 
for operation on public account. The bal‘ot also specified that the sum 
of $108,000 should be borrowed on the credit of the borough for pay- 
ment of the plants to be taken over. On the 8th inst. Messrs. A. A, 
Stevens, D. G. Hills, W. Walton and Joshua Walton, representing the 
Gas and Water Company, filed a protest with the proper legal 
authority, alleging that the ordinance providing for the election was 
illegal ; that the special election was not legally advertised ; that the 
amount to be borrowed would encumber the borough beyond the law- 
ful limit, and that the election was illegal. Judge Bell heard the argu- 
ments over the case on the 9th inst., and reserved decision. 





SomE time ago we reported the sale of the Athens (Ga.) gas works, 
the purchaser being Mr. J. W. Cowdery. Mr. Cowdery in turn sold 
the works to Mr. John B. Cocke, who, if we mistake not, has been for 
some time in the employment of the United Gas Improvement Com- 


pany. 


At the annual meeting of the shareholders of the Bridgeton (N. J.) 
Gas Light Company, held at noon of the 8th inst., the following Direc- 
tors were elected: Chester J. Buck, H. W. Elmer, Daniel Elmer, Dan- 
iel Bacon and Geo. H. Whipple. In accordance with the practice that 
has prevailed in the management of the Company for some years, 
which practice has been to reduce the selling rate whenever the income 
from sales exceeded an amount over a fair dividend on the capital 
stock, Superintendent Harding was authorized to publish in the local 
papers the following announcement: ‘‘ It has been the policy of the Di- 
rectorship of the Bridgeton Gas Light Company, for years past, as the 
consumption of gas increased, and consequently lowering the cost of 
production, to lower the price to its consumers. In accordance there- 
with the price of gas, from July Ist, 1897, till further notice, will be 
$1.25 per 1,000 cubic feet.” 








Mr. D. BRADFORD BarRTLetT, for many years employed in the office 
division of the staff of the Lowell (Mass.) Gas Light Company, died at 
his home, on Willow street, that city, on the morning of the 11th inst. 
Deceased, who was in his 74th year, was a son-of the late Dr. Josiah 
Bartlett, a prominent physician of Charlestown, Mass. 





THE semi-annual dividend of the Chelsea (Mass.) Gas Light Com- 
pany, amounting to 2} per cent., has been payable since the 15th inst. 





THE Board of Review, department of assessment, Lafayette, Ind., 
has returned the valuation of the property of the Lafayette Gas Com- 
pany for purposes of taxation at $225,000, as against the heretofore val- 
uation of $184,000. The Company, having good ground for such ac- 
tion, will contest the assessment. 





A CORRESPONDENT at Omaha, Neb., forwards the following clipping 
from the Omaha World, dated the 7th inst.: ‘‘ Mayor Ensor has signed 








the gas franchise ordinance for South Omaha. This means that if the 
ordinance is accepted by the South Omaha Gas Company—and there is 
every assurance that it will be—within 18 months gas mains will be ex- 
tended from the mains now ending at A street, down to Q street, 
branching off on N street. The price is to be $1.60 per 1,000 cubic feet, 
with 10 cents off for prompt payment of bills—within 10 days from pre- 
sentation. When the average daily consumption reaches 100,000 cubic 
feet, a further concession of 10 cents per 1,009 is to rule. 





THE Chicago Inter-Ocean, of the 11th inst., has this to say over the 
late Mr. Andrew E. Smythe: ‘‘Mr. Andrew E. Smythe, one of the 
best known gas company promoters in the West, died Friday afternoon 
(July 9th) at his home, No. 206 Bowen avenue, after a short illness. 
He was a promoter of the Universal Gas Company, which secured an 
ordinance under the administration of Mayor John P. Hopkins, and he 
also figured in the famous Bacon compressed air ordinance passed by 
the Chicago Council a few years ago. Mr. Smythe, who was known 
as ‘ Bony Back,’ was a well known character in New York and Phila- 
delphia a few yearsago. He early evinced an inclination for specula- 
tion and company promoting, but many of his first ventures were un- 
successful. Early in the ’70's he married a wealthy young lady, a step 
which brought about a change in his business fortunes. He started the 
Philadelphia Evening Herald, with which he was connected until 
1878, when he was brought into unpleasant notoriety by the circum- 
stances attending the arrest and conviction of John 8. Morton, Presi- 
dent of the Market Street Railway Company, of Philadelphia. Since 
coming to Chicago, Mr. Smythe was interested in the development of 
the Mutual Fuel Gas Company, of Hyde Park, Chicago.” 





Tue New York Sun, of the 14th inst., had this to say respecting the 
late Mr. Columbus R. Cummings, who died on the evening of the 13th 
inst.: ‘‘He was born at Canton, N. Y., in 1836. In his youth hetaught 
school, was a clerk in a store at Ogdensburgh, N.Y., and subsequently 
settled in Pekin, Ills., where he gained a foothold as a capitalist in 
manufacturing harvesting machinery. About 1877 he removed to 
Chicago, where he engaged in several lines of business, all of which 
resulted profitably. He was President of the Union National Bank, 
and was a large stovkholder in several other financial institutions. He 
owned most of the stock in the Consumers Gas Company, of Chicago, 
and was interested in important railroad syndicates, being President of 
the Lake.Erie and Western Railroad, and of the Peoria and Evans- 
ville Railroad.” 





WE are indebted to Mr. Walter R. Addicks, of Boston, Mass., for a 
copy of the following report, submitted to the Guild of Gas Managers 
by its special committee, appointed some time ago to determine upon a 
standard test gate : 

‘* To the Guild of Gas Managers : Your Committee appointed to re- 
port on the question of a gas gate, for use as a test gate when desirable, 
beg leave to make the following suggestions and recommendations : 

‘* First,—The sizes that should be provided for are 3, 4, 6, 8, 10 and 
12 inches in diameter. 

‘* Second.—The body of the valve may be of any usual style, with 
preferably some design of white metal seat. 

‘* Third.—The test pipes should be cored in a projecting portion of 
the body of the valve immediately behind the bell. To permit of the 
test pipes entering this channel the flange of the valve, as well as that 
of the bonnet, should be swelled out, so as not to weaken the flanges 
where the test pipes pass through them. 


‘* Fourth,—Both the flanges above mentioned should be left blank, in 
case the valve is not intended for test purposes ; the one pattern will 
thus answer both purposes. 


‘** Fifth.—The diameter of the test pipes should be a uniform Size. 
Your Committee recommend } inch as the diameter of the test 
pipes. 

‘* Sixth.—The inside diameter and length of the bell for lead joints 
to be those recommended by the Society of Gas Lighting. 

** Seventh.—For cement joints, pipe 3 inches to 12 inches, bells should 
be 5 inches long. The diameter of the bells should be the diameter of 
the pipe, plus 2} inches, for 3, 4, 6 and 8 inches; for 10 and 12 inches, 
add one-quarter inch. All.of which is submitted for discussion by your 
Committee. 


‘“W. R. Appicks, Chairman. 
**C. F. PrRicHARD, 
‘““W. A. LEARNED.” 
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Causes of Decay in Mine Timber. 

A writer in the Colliery Engineer, in deal- 
ing with this subject, says it is a fact of exper- 
ience that cannot be questioned that mine 
timber is more subject to decay than timber 
exposed to all the vicissitudes of the weather 
on the surface ; and there are more causes than 
one that promote this waste, but the most rapid 
and destructive agent in affecting it is a para- 
site called the cotton mold fungus. This living 
organism findsa genial environment in a warm 
moist atmosphere where timber abounds. It 
is, however, remarkable thatit propagates most 
rapidly on the softer varieties of the woods of 
the conifers or fir trees, and it is evident that 
moisture as well as warm air are conditions 
necessary to its life and growth. It is a weird 
sight when you enter.a mine and see the tim- 
ber completely clothed with this fungus as 
though it had on a covering of cotton wool, 
but there the interest ceases, for we know that 
wherever that fungus is found the timber is 
destroyed. The mode of the propagation of 
the fungus is through the medium of air cur- 
rents, as the germs are carried along by the 
wind. and wherever they alight on timber they 
insert their tentacles in its skin and begin at 
once to fructify and multiply their germs that 
set up a vito-chemical action that reduces the 
wood to rottenness. 

To prevent the destruction of the timber the 
mining engineer has to be constantly on the 
alert so that he may be able to establish anti- 
septic conditions that will prevent the ravages 
due to the vito-chemical action of the cotton- 
mold fungus, for the loss to mining is not so 
much that of the timber, though this is bad 
enough, nor is it the loss due to the additional 





labor required for a constant restoration of the 
timber, but the greatest loss of all arises from 
the falling of the roof, the crushing of the coal 
and the loss of output as a consequence of the 
failing of the roof supports and the stoppage of 
work resulting from that cause. 

To prevent the deposition of the germs of the 
fungus in the skin of the wood, the first idea 
that presents itself to the mind of the novice in 
these matters is to cover the skin of the timber 
with some kind of a paint; and as coal tar 
seems the cheapest and most likely oil for the 
purpose, it has been tried with only very par- 
tial success, for the tar excludes moisture and 
promotes dryness, and the result is, after a 
while the timber cracks ; and as soon as this 
occurs the germs of the fungus insert them- 
selves in these little fissures, and the conse- 
quent destruction of the timber at once begins. 
Again, coating timber with a wash of quick- 
lime has been tried with no better results than 
that of coal tar, and it may therefore be said 
that coating the timber with preparations of 
any kind has so far proved a practical failure. 
It has been observed that when timber is long 
immersed in salt water its preservation is con- 
siderably promoted, and on the basis of this 
fact it was thought that if mine timber were 
soaked in salt brine it would be able to resist 
the vito-chemical action of the cotton-mold 
fungus. This has also proved a failure, for it 
is found that after a while the fungus begins to 
germinate in this timber and its destruction is 
just as complete as the timber that has not been 
so treated. It is true, however, that coating 
the timber and salting the timber are preserva- 
tives for a while, but afterwards the destruc- 
tion goes on just the same as though no at- 
tempt had been made to protect it. 

Sattrating timbers with sulphate of iron and 
sulphate of copper has been tried, but the re- 
sult of the test has in this, as in other cases, 
been a practical failure, for it was found that 
these solutions only enter the outer shell of the 
wood, where their farther ingress is arrested, 
and the prevention of the inflow seems to arise 
in this way : Watery solutions of iron or cop- 
per cause an expansion of the vesicles in the 
wood that closes up their interstices ; attempts 
have been made to saturate timber by a mode 
of proceeding similar to that followed in creo- 
soting wood, by first exhausting the air and af- 
terwards injecting the fluid at a high pressure, 
but they failed. 

Hitherto the only successful method that has 
been found to preserve mine timber is that of 
creosoting it ; and this is done as has been no- 
ticed in reference to the trials that were made 
with the sulphates, by first having the timber 
placed in a tank from which the air is exhaust- 
ed, and the result is the gases lodged in the ves- 
icles of the wood are by this process all extract- 
ed, and when this has been done creosote oil is 
pumped into the tank at a pressure above that 
of the atmosphere, when the oil enters freely 
and saturates the wood te its core. The wood 
is now impervious to water, and is not only 
free from the tendency to rottenness through 
atmospheric changes, but is no longer subject 
to the vito-chemical action of the cotton-mold 
fungus. 

The durability of creosoted wood is remark- 
able, for timber thus treated has after 20 years’ 
exposure to wetness and dryness been found at 
the end of that time in practically good condi- 
tion. It is true that the expense of the process 
debars the general use of timber so treated, yet 





' nevertheless the facts of the results obtained 


from it ought to be known. 

The writer has seen timber discovered in old 
workings, where it has been kept perfectly dry 
for a period of 30 years, still in good condition, 
and yet this timber was not creosoted, nor was 
it subject to the ravages of the cotton-mold 
fungus. It is clear, then, that this parasite 
only flourishes under conditions favorable to 
its growth, and further than that, the decay of 
timber is the result of the operation of destruc- 
tive agencies that require to be known and un- 
derstood. 





The Market for Gas Securities. 
ae 

The ‘‘ prominent director in a large city gas 
company’ was very busy last week denying 
that any scheme for merging any or all of the 
various city and suburban gas companies into 
a community of interest was underway. Mean- 
while some notable advances have been made 
in gas share quotations, East River common, 
for instance, having sold at 90 or a trifle better; 
Equitable has advanced to 228 bid; Conso!. 
idated sold at 1694—a record for it ; and all 
other city gas shares show marked firmness. 
The formation, too, of a Company north of the 
Harlem river (to be known as the Central 
Union Gas Company), with a capital of 
$3,500,000, of course, means nothing (?) The 
real fact is that the scheme for consolidation 
is to all intents and purposes planned—in fact, 
it was planned long ago—and is very close to 
consummation. Our advice is to buy Con- 
solidated, Equitable or Mutual at figures even 
well above current quotations ; nor would it 
be impolitic to purchase East River common at 
the market. Tne general situation, which is 
shown in our quotations, proves the confidence 
that investors have in the gas trade. 





Gas Stocks. 





Quotations by Cochran & Close, Brokers and 
Dealers in Gas Stocks, 


35 Watt St... New York Ciry. 
Juty 19. 


(= All communications will receive particular attention. 


{2 The following quotations are based on the par value 
of $100 per share. 


N. ¥. City Companies. Capital. Par. Bid. Asked. 


Consolidated......sceseeeees $35,430,000 100 169 170 
Cemt iccdntcdeccasceecesss 500,000 50 195 : 
© * BOUED ccc esas eccccese 220,000 oi 100 p 
Equitable. ,......cccsseovee - 4,000,000 100 2S 20 
Boma JG?... cccccccsecee 1,000,000 1,000 105 ; 
bo ist Con. 5’s....... 2,300,000 1,000 114 P 
Metropolitan Bonds ...... 658,000 - 108 112 
Mutual... .cccccccccccccccce 3,500,000 100 242 246 
© Fs cnccidic ccccvce 1,500,000 1,000 100 102 
Municipal Bonds...........+ 750,000 3 “a ; 
WestGE  ccccccccececccccse 150,000 50 85 
- PR astecesccecs 150,000 1,000 an 98 
New York and East River 5,000,000 100 88144 389 
PRN. ccctcatesceas 2,000,000 100 113% 114 
Bonds Ist 5’s............ 3,500,000 1,000 112 115 
Ist Con. 5’s....... 1,500,000 ‘ 106 Wie 
Richmond Co., 8. I......... 348,650 50 50 
bas Bonds....... 100,000 1,000 a ‘ 
Standard........ccccccccccee 5,000,000 100 110 111 
Preferred ......ccccccece 5,000,000 100 118 121 
Bonds, Ist Mortgage, 5°s 1,500,000 1,000 113 136 
VOMMCTS ccoccecccscccescece 299,650 50 130 
Out-of-Town Companies. 
Brooklyn Union .........+++ 15,000,000 100 110% 111 
- “ Bonds (5's) 15 000,000 1,000 1124 113 
Se a 15,000,000 50 12 13 
2 Income Bonds..... 2,000,000 1,000 ae 35 
Boston UniteGas Co.—- 
1s Series S. F. Trust.... 7,000,000 1,000 90 4 
2d _ ~ * ... 8,000,000 1,000 74 75 
Buffaio Mutual............. 750,000 100 125 Pa 
a Bonds. ...... 200,000 1,000 95 100 
Central, San Francisco..... 2,000,000 a 95 a 
Chicago Gas Co.........+0++ 25,000,000 100 9% 8 


Chicago Gas Lt. & Coke Co. 
Guaranteed Gold Bonds. 7,650,000 1,000 10% 101% 
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Columbus..... pseepdsecseuse 1,069,000 * 78 80x 
ist Mortgage........ eeee 1,085,000 bs os 96 
Consumers. Jersey City... 2,000,000 100 73 77 
sf Bonds seseeseess 600,090 1,000 101% 108 
Cincinnati G. & C.Co....... 8,500,000 100 201% 202 
Consumers, Toronto........ 1,600,000 50) = :184%_=sC«#187 
Capital, Sacramento..... 7 500,000 50 “ 35 
Bonds (6's)....... sabbse 150,000 1,000 a han 
Consolidated, Baltimore.... 1,000,000 100 57 58 
Mortgage, 6’s........... 3,600,000 107 107% 
Chesapeake, ist 6’s..... 1,000,000 os 
Equitable, ist 6's. ...... 910,000 
Consolidated, ist 5’s.... 1,490,000 My 
Date ON: i s.0nks'Sesecscvwense 4,000,000 22 a 
*. Dom. Bena, «os scsese 4,312,000 | .. 72% 74 
Equitable Gas & Fuel Co., 
Chicago, Bonds........+++ 2,000,000 1,000 maid 101 
Fort Wayne ........sccceses 2,000,000 os 7 82 
“ Bonds.......... 2,000,000 = 92 94 
rer usoce 750,000 25 v4 145 
Indianapolis...... ....ese00s 2,000,000 150-158 
—er = Ce 2,650,000 - 107 109 
POT CF . occ tccsecesevce 750,000 20 #8180 oe 
Lafayette Gas Co., Ind..... 1,000,000 100 85 87 
Bonds ....s000 eeveeseeee 1,000,000 1,000 92 94 
Tare 2,570,000 50 * aN 
Laclede, St. Louis.......... 7,500,000 100 2734 «(8 
POONER cise sd ceevet 2,500,000 100 30 8246 
Bonds .......... sesseese 9,084,400 1,000 100 100% 
FY OE eee 50,000 100 100 
POND Sip inps ch sonbees ° 25,000 se es 100 
Montreal, Canada .......... 2,000,000 100 200 
Newark,N. J.,GasCo....... 1,000,000 142 
Bonds, 6°S ......se+e00++ 4,000,000 a 123 
New Haven.......sseeseee++ 1,000,000 2 225 Ne 
Oakland, Cal............00+ - — 2,000,000 5846 4 
vs Bonds........0 750,000 
Peoples Gas Lt. & Coke Co., 
Chicago, ist Mortgage.... 20,100,00 1,000 a5 108 
2d ” ..-. 2,500,000 1,000 104 105 
Peoples, Jersey City..... ase 500,000 50 1%5 
Rochester Gas & Elec. Co.. 2,150,000 50 é 
Preferred.......s.ssse00. 2,150,000 50 88 - 
Consolidated 5's........ 2,000,000 . 87% «90 
San Francisco, Cal. ........ 10,000,000 100 94 9446 
St. Paul Gas Light Co.. 1,500,000 100 79 81 
ist Mortgage, 6’s....... 650,000 84 87 
Extension, 6°8.........+. 600,000 a 
General Mortgage, 5’s.. 2,400,000 88 
Oe See a 
m, D.C... 250 
Western, Milwaukee 70 22 
Bonds, 5's ...... 93 100 
Wilmington, Del... 200 te 
‘Advertisers’ Index. 
GAS ENGINEERS. 
Page 
Wm. Henry White, New York City............... ee | 
Fred. Bredel, Milwaukee, Wis.........eseseseeeeees esses. BOO 
Geo. R. Rowland, New York City...........scsseeeseeees 115 
The Western Gas Construction Co., Fort Wayne, Ind.... 106 
Humphreys & Glasgow, New York City........... aivesne See 
American Gas Co., Phila., Pa..........ccccesccescnces seep Oe 
David Leavitt Hough, New York City.............. wee... 117 
Economical Gas Apparatus Construct’n Co.,Toronto,Ont. 115 
PROCESSES. 
Bartlett, Hayward & Co., Baltimore, Md................. 115 
United Gas Improvement Co., Phila., Pa..........++ cocee 105 
Burdett Loomis, Hartford, Conn........... coveccees cseces 2E6 
National Gas and Water Co., Chicago, Ills.. eves 107 
Economical Gas Apparatus Construct’n Co. ‘Toronto, Ont. 115 
The Western Gas Construction Co., Fort Wayne, Ind.... 105 
Humphreys & Glasgow, New York City..........000-05 102 
GAS WORKS APPARATUS AND, 
CONSTRUCTION. 
James R. Floyd & Sons, New York City...... pkesenees os; 208 
Continental Iron Works, Brooklyn, N. Y...........++s0++ 114 
Déliy & Powel, PRACT. ccscicecssesss Weiscs adersvcecd B10 
Kerr Murray Mfg. Co., Fort Wayne, Ind ............00-: 1i2 
Stacey Mfg. Co., Cincinnati, Ohio.........ccccsccccccccees 115 
Bartlett, Hayward & Co., Baltimore, Md............. cose 218 
Davis and Farnum Mfg. Co., Waltham, Mass.,... Bp occas liz 
Bs Ba ee Oe Gs Bs vn sn iiecnngcnss v 0cdebcnnccs ont 24 
Isbell-Porter Company, New York City....... 9 8 es consent 114 
Fred. Bredel, Milwaukee, Wis.........ccccccccsscccccceces 100 
United Gas Improvement Co., Phila., Pa........ ccccsecss 106 
Berlin Iron Bridge Co., East Berlin, Conn................ 102 
National Gas and Water Co., Chicago, Ills........:....... 107 
Economical Gas Apparatus Construct’n Co., Toronto, Ont. 115 
The Western Gas Construction Co., Fort Wayne, Ind.... 106 
Humphreys & Glasgow, New York City...... Aeeeesas coos 102 
Gas Engineering Co., Pittsburgh, Pa....... soccccces coves. BAS 
American Gas Co., Phila., Pa.........cceseeees ccccccccces 100 
Logan Iron Works, Brooklyn, N. Y.......sscccceccecssecs 116 
Riter & Conley, Pittsburgh, Pa........... cocvcccsccccccee OO 





SCRUBBERS AND CONDENSERS, 
G. Shepard Page’s Sons, New York City............. ...- 


RB: D: Week Ba, Pea, Bis iecvesscascccviocs nano ae pa a 114 
James R. Floyd & Sons, New York City............ o0eeee 116 
Continental Iron Works, Brooklyn, N. Y..........ss0e0+- 114 
Gas Engineering Co., Pittsburgh, Pa........... Si peaeaee 11z 
Logan Iron Works, Brooklyn, N. ¥......cescsecscccecsees 116 
Riter & Conley, Pittsburgh, Pa.............sseee08 eusaSeas 99 
Kirkham, Hulett & Chandler, London, Eng.............. 99 
REGENERATIVE FURNACES. 
Bartlett, Hayward & Co., Baltimore, Md...,...«+...... . 118 
Fred. Bredel, Milwaukee, Wis.........ccccscsccessess eves 100 
J. H. Gautier & Co., Jersey City, N. J............. oon 
Parker-Russell Mining and Mfg. Co., St. Louis, Mo...... 110 
Aden Weber Mow York Oy ..cccvedcccccvcscssvcces.s« 110 


TAR AND CARBONIC ACID EXTRACTOR. 


G. Shepard Page’s Sons, New York City............. passes 115 
RB. D. Wood & Co., Philla., Pa......ccccses Pe TeTer Ter iy 114 
AMMONIA CONCENTRATORS, 

Michigan Ammonia Works, Detroit, Mich.............+.+ 7 
G. Shepard Page’s Sons, New York City ................. 115 
Gas Engineering Co.. Pittsburgh, Pa............... cee wv Oe 
GAS METERS, 

SR Fe & Ooi, FO. PBs csc cccccsccstvsyecce . 80 
American Meter Co., New York and Philadelphia........ 119 
Helme & MciIlhenny, Phila., Pa.  ........ccccccccccccecs 119 
D. McDonald & Co., Albany, N.Y....0: ..ccccccsccseccess 119 
Nathaniel Tufts, Boston, Mass............0008 -. cnkhine 118 
Maryland Meter and Mfg. Co., Baltimore, MR ncs aiokaes 118 
Metric Metal Oo., Tre, PA isccse. veccccecssccces segecvece 118 
Keystone Meter Co., Royersford, Pa...........+0 egovsece 28 
Buhl Stamping Company, Detroit, Mich....... ....... 119 
PREPAYMENT METERS, 

American Meter Co.. New York and Philadelphia ...... 119 
Seber 8. Geta & Co... Finda, PB o.oo vcecciicccvocscacvesese £0 
D. McDonald & Co., Albany, N. Y........esse008 ésinpe pane 119 
Helme & McIlhenny, Phila., Pa.......... ness enepp recess 119 
GAS AND WATER PIPES, 

Ohio Pipe Co., Columbus, Ohio ............ wbevideinone 117 
M. J. Drummond, New York City........ Ee ee 17 
i Oe WS Oe OI Og WW e wives nvdemnacccvictoces oo 1 
Warren Foundry and Machine Co., New York City...... 117 
Donaldson Iron Co., Emaus, Pa.......... SSovccce¥es cesde 117 
PIPE CUTTERS, 

The Anderson Pipe Cutter Co., Marlboro, Mass ....... 99 


STEAM BLOWER FOR BURNING BREEZE. 
H. E. Parson, Brooklyn, N. Y......... aTudehGcvacees 107 


GAS COALS. 


Penn Gas Coal Co., Phila., Pa.........cseee0 edoevesoedses i09 
Parting B Oa. HOR TOP CF nies oc iccvevensucsccctcces 108 
Despard Gas Coal Co., Baltimore, Md.......... oestvveves 109 
Westmoreland Coal Co., Phila., Pa..........ccccecccccces 109 
Berwind-White Coal Mining Co., New York and Phila. 108 
Althouse & Kennedy, Phila., Pa.........ceeee..s.0008 coos OO 
CANNEL COALS. 
ee A i, ae Oe onic k cvisksceracocsaccoctas . 108 
Althouse & Kennedy, Phila., Pa........ ébedeeseneee oonceg 200 
GAS ENRICHERS, 

Standard Oil Co., New York City ........ccceceeee rere 109 
ee a I Cg FO, Ba is ccna cs. 0<eves 0046000 109 
COKE, 

Pittsburgh Gas and Coke Co., Pittsburgh, Pa ........... 97 
COKE CRUSHER. 

C. M. Keller, Cobemaben, BiG .occscccsccccccsescccccss astes Iee 
CONVEYING MACHINERY. 

CW: Hunt Company, B. Foe cs ececiscececccvcse vce 
GAS GAUGES, 

The Bristol Co., Waterbury, Conn........... badGecovecece 98 
GAS GOVERNORS, 

Connelly Iron Sponge and Governor Co., New York City 107 
isbell-Porter Co.; Now York Clty. ....ccccccescesccecccces 114 
The Wither Mig. Co., Faa., Picci esccascccdetcciteccccen 98 
R. D. Wood & Co., Phila., Pa...... errors Ter sbeoosewe 114 
SELF-SEALING MOUTHPIECE DOORS, 
Isbell-Porter Co., New York City...... edbuseheocchcn tet 114 
Continental Iron Works, Brooklyn, N.Y..........++ sosoce 1M 
G. Shepard Page’s Sons, New York City.......... cveccoes 115 


coccccccccccvccees 116 


Logan Iron Works, Brooklyn, N. Y.... 


R. D. Wood & Co., Phila., Pa. .csscsccccccsecscscccccecees 114 











CEMENTS. 
C. L. Gerould & Co., Mount Vernon, N.Y......-..0000 cos EO 
RETORTS AND FIREBRICKS. 
J. H. Gautier & Co., Jersey City, N. J... .....ccsceees - IW 
B. Kreischer & Sons, New York City...........cseeeseees 110 
Adam Weber, New York City.........6  seeeseeeeeeees 110 
Laclede Firebrick Mfg. Co., St. Louis, Mo..,.......+. ieee nee 
Cyrus Borgner, Phila., Pa........cccccccccccccsecsccccces 110 
James Gardner, Jr., Pittsburgh, Pa.........c00 seccccoce 110 
Henry Maurer & Son, New York City.........s.eeeeeeees 110 
Baltimore Retort and Firebrick Co., Baltimore, Md...... 110 
Parker-Russell Mining and Mfg. Co., St. Louis, Mo...... 110 
Brooklyn Firebrick Works, Brooklyn, N. Y........+. soos 300 
F. Behrend, New York City...... .ecccccccccccccvcces cone’ © 
INCANDESCENT GAS LAMPS. 
Welsbach Commercial Co., Phila., Pa..........+ seeene +» 104 
THORIUM. 
The Roessler & Hasslacher Chemical Co., N.Y. City. ... 97 
MICA GOODS. 
The Mica Mfg. Co., New York City........ ciae. 
BURNERS. 

C. A. Gefrorer, Philla.. P&........ccccccssccrcccees pevesases 114 
Theo. Clough. Dobbs Ferry, N. Y ......ccccsecscccessces 98 
LAVA GAS TIPS. 

D. M. Steward Mfg. Co., Chattanooga, Tenn.... ........ 98 
GAS BAGS. 

Peerless Rubber Mfg. Co., New York City....... > sapere ee 
PURIFYING MATERIALS. 

Connelly Iron Sponge and Governor Co., New York City 107 
Greenpoint Chemical Works, Brooklyn, N.Y.........++++ 107 
Henry W. Douglas, Ann Arbor, Mich ................... 7 
EXHAUSTERS. 

The P. H. & F. M. Roots Co., Connersville, Ind .. .... 10) 
Isbell-Porter Company, New York City..............0005 114 
Connelly Iron Sponge and Governor Co., New York City 107 
VALVES. 

Ludlow Valve Manufacturing Co., Troy, N. Y. .......0+ 106 
Chapman Valve Manufacturing Co., Boston, Mass....... 106 
eee ig Ig oc ns< sud caccvbasconevetcccece 114 
Continental Iron Works, Brooklyn, N. Y.......... . 114 
The P. H. & F. M, Roots Co., Connersville, Ind.......... v1 
Isbell-Porter Co., New York City... ......ccccccccesecces 114 
The Western Gas Construction Co., Fort Wayne, Ind,.... 106 
ELECTRICAL APPARATUS, 

Wm. Henry White, New York City ........... coscescccos AIS 
GAS ENGINES. 

Otto Gas Engine Works, Phila., Pa........... coccccccccce 190 
The American Gas Engine Co., Phila., Pa .. ... ésesaceds 111 
Backus Water Motor Co., Newark, N. J........++ dabevdh 97 
ENGINES AND BOILERS, 

The Hazelton Boiler Company, New York City.......... 98 
W. G. & G. Greenfield, East Newark, N. J.........00e00 98 
PURIFIER SCREENS. 

John Cabot, New York City.......... secccveceesee eeeseed 98 
GAS STOVES. 

American Meter Co., New York and Philadelphia . 108 
Maryland Meter and Manufacturing Co., Baltimore, Md. 118 
Keystone Meter Co., Royersford, Pa............sse0e: «o» 118 
A. Weiskittel & Son, Baltimore, Md............seeesesees 1011 
Detroit Stove Works, Detroit, Mich...........+. Peccccses 878 
GASHOLDER TANKS. 

J. P. Whittier, Brooklyn, N.Y .. ...0.0.....0.. eee 106 
GASHOLDERS. 

Bartlett, Hayward & Co., Baltimore, Md...........s.00++ 118 
Continental Iron Works, Brooklyn, N. Y...... penupemesae 114 
Deily & Fowler, Philadelphia, Pa. —......... .eeccccscces 116 
Davis & Farnum Mfg. Co., Waltham, Mass............... li 
Kerr Murray Mfg. Co., Fort Wayne, Ind............ee00 112 
Stacey Mfg. Co., Cincinnati, Ohio...... oncesese sveseceane Ee 
R. D. Wood & Co., Philadelphia, Pa......... covecce 114 
Légan Iron Works, Brooklyn, N. Y.... ... vovccccesocees BEG 
Riter & Conley, Pittsburgh, Pa........ccccerseccecses cece $9 
GAS SECURITIES, 

Gustavus Maas, New York City..... of ecccccceces, OF 
Marquand & Parmly, New York City..........ceceseess. % 
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BOOKS, ETC. 


aI ssbb ch ake cd danse ddedeavidics daccesecsacs 117 
I ld vcs adglecnegunsdes edvegecedet<aues 108 
a tia ieehcccceddnce<becedeseccsceedaee 109 
Directory of Gas Companies... .ccccccccccccscccccccces« 17 
FET PET rete ae ee 110 
Coal Tar Genealogical Tree...............ccseccccccsecccs 108 
Management of Small Gas Works 102 
Handbook on Gas Engines ..........ssceccsecseees 

Gas Flow Computers ........sscceseseees 
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WANTED, 


Position with Gas Company. 
Address 
C. W. BUTTERWORTH, 
1152-4 Rockford, Ills. 








Position Wanted 


As Superintendent of Coal Gas Works, 


by an all-round man. Is master of all details in the manu- 
facturing and distributing departments. Best of references. 
Address 

1153-3 “F. W.,” care this Journal. 











. a s 
Position Desired 
As Superintendent of Gas Works or 
Gas and Electric Light Works, 

a o5 = 34 A pewy ears of Sixteen years’ experience in tne 
d distribution of Coal Gas as Supt., and four 

years 14 ‘the Electric line. Thoroughly competent to take 
charge of any plant, separately or combined. A practical 
mechanic, oe eo magange the erection of f lants and 
overran lwiey “~ to the business. Not afraid of work. 
eta no object -_ ot is yen Rest of references. 

M. E. J.,”’ care this Journal. 








WANTED, 


An 8-Foot Station Meter, 


Second-hand, but in good condition. Address 
1146-tf “METER,” care this Journal. 


Hor Sale. 


A Small Gas and Electric Light Plant, 


in a Soutkern city of 3,800 inhabitants. 
Address FORT WAYNE ELECTRIC CORPORATION, 
1097-tf Fort Wayne, Ind. 


FOR SALE. 


Hydraulic, Dip, Branch and Ascension Pipes, 
Mouthpieces and Lids, for four Benches of 5’s 
and for one Bench of 3 retorts. 


Two Coolers, or Air Condensers, each of 150 000 
cubic feet capacity. 


Multitubular Condenser, ehell, 36 in. diametcr, with 
98 2-in. tubes, 10 ft. 6 in. long. 


D-Shaped Tar Extractor, 8 ft. long, 1 ft. 6 in. deep. 


Scrubber, 48 in. fenoe. 11 ft. 9in. high. Three man 
holes, 11 in. by 15 in. 


S-inch Center Seal. Four Purifiers, 8 ft. x 6 ft. 


KEY CITY GAS Co., 
1119-tf Dubuque, Iowa. 


MANUFACTURERS OF 
Otto-Hoffmann Retort Oven 


CoH E, 


Coarse or Fine, Hard or Soft. 


AN IDEAL COKE FOR WATER GAS. 


Works on Monongahela River. 
Shipping Facilities by River and Rail. 


Sales Office, 344 Lewis Bldg., PITTSBURGH, PA. 























GAS COMPANY SECURITIES 


A SPECIALTY. 


Brooklyn, 
Columbus, 
Consolidated of New Jersey, 
Detroit, 
Madison, 
Milwaukee, 

Grand Rapids, 

New York, 

Syracuse, 
St. Paul. 


CUSTAVUS MAAS, 
26 Broad St., N. Y. 


| 
| 


Telephone, 
2137 Cortlandt. 








MARQUAND & PARMLY, 


160 Broadway, New York. 


Members New York Stock 
Exchange. 








Our Mica Chimneys 
For Welshach Lights| +“ 


ARE THE 


BEST IN THE WORLD. 


=enm 


Get Catalog 
and Discounts. 








The MICA MFG. CO 


Micasmiths, 





2 
MICA CHIMNEY. 


88 Fulton Street, 
N. ¥. City. 


The Gas Engineer’s 
Laboratory Handbook. 


By JOHN HORNBY, F.I.C. Price, $2.50. 


Etched Chimneys to 
Order. 








A. M. CALLENDER & CO.,, 32 Pine Sr., N. Y. City. 


NO EXTRA LABOR OR 
OPERATING EX- 








a Patent 
Improved Gas Bag 





These Gas Bags are used to stop the flow of gas while re 
| sake or making alterations in gas mains. There have been 
numerous cases of workmen being badly injured, and some- 
| times fatally, by the escape of gas resulting from the burst- 
| ing of a bag, and our patent improvement is designed to 
| obviate such calamities. The indicator A shows une rringly 
when the bag has been sufficiently inflated to pack the main, 
and when ‘the pumping should be stopped. Our Bags are 
made of a rubber stock especially prepared to admit of great 
distension, and to resist the action of Oils, Gases, Naphtha 
| and other residuum in the mains, and they are made with 
| lapped joints, which adds greatly to their strength. 
3-in. Ces Bag, each, "2 ay Gas Bag, each, $5.00 
5 


165 a: = “ nes 

; “ “ ow“ 1. 75 = “ “ ow 17. 00 

3. “ “ w“ 2.65 ow “ “ 27. 50 
oe 3.75 


the Peerless Rubber Mfg. Co, 


16 Warren St., N. Y. City. 


BACKUS GAS ENGINES 











GUARANTEED SUPERIOR IN EVERY WAY. 
BUILT ON HONOR. 


Aats. 5 Chicago Water Motor & Fan Co., 101 Lake St., Chicago. 
gt8-) Michell & Co., - - 154 Congress Street, Boston, Mass. 


Home Office, Backus Water Motor Co., Newark, N. J. 
Send for Catalogue. 











HEADQUARTERS FOR 


TWORIUM 


The Roessler & Hasslacher Chemical Co., 


100 WILLIAM STREET, NEW YORK. 


“we 
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The Pioneer Vertical Water-Tube Boiler of the World! 
THE HAZELTON OR PORCUPINE BOILER. 


After Sixteen Years of Active Service in all the Principal Industries, 
this Boiler has Proven Itself Superior to all Others in Economy of 
Fuel, Durability, Safety and General Efficiency. 

NO EXPLOSIONS OR ACCIDENTS OF ANY K.ND. 


Corresp d ce Solicited. 


The HAZELTON BOILER GOMPARY, 


Sole Proprietors and Manufacturers, 


Polos Aisin Se'xew York” GENT Office, TIGE. 13th St, NY., U.S.A. 








Speciai Trays foplron Sponge or Oxide of Iron, | 
CHURCH’S TRAYS a Specialty. | 


Reversible, Strongest, Most Durable, Most Easily Repaired. 














a 





353-557 West Thirty-third Street, New York. 
We also make the Cheapest and Strongest 
REVERSIBLE BOLTED TRAYS IN THE MARKET. 
Send for Circulars. 




















LM ERS RTH SA EAR LITER ened 
BRISTOL’S 
RECORDING 

















PRESSURE 
GAUGE. 


For continuous 
records of 
“ Street 
Ps Gas Pressure 
Simple in Con- 
struction, Accur- 
ate in Operatio 


CSCREEN FIELD 


Steam Engine Works. 


Established 1874. 
MANUFACTURERS OF 









ee: Greenfield Stationary, Portable and Yacht 
‘aaa | ENGINES AND BOILERS. 


Also Horizontal, Automatic and Variable Cut-off Engines. 
Sizes from 3 to 75 Horse Power. 


Also Vertical and Horizontal and Marine Boilers. 
Steam Pumps and Adams’ Crate Bars. 


D W.6.%6. GREENFIELD, - - EAST NEWARK, W. J. 


The Bristol Go... 


Waterbury, Conn. 








THEO. CLOUCH, 


(Established 1870.) 











Sh SOLE MANUFACTURER OF THE Patent Lava Gas Tips * Practical Hints 
e Trade Mark 
. : UNIFORMITY ON THE CONSTRUCTION AND WORKING OF 
Maxi , 
ixim& Clough Adjustable Gas Burners GUARANTEED. F Regenerator Furnaces, 
E. H. Nickel Tips for eae wer SHAPES. By Maurice GranaM, C.E 
Water Gas a Specialty. J .e sf sftp dhe puree 
TURD, CLOUGH, - - Gilbs Fant Oe See ee re” | 3. m cataentes s 8, oresinnsy. 











crratest IMPROVEMENT IN GAS LIGHTING 


Has been made by 


WILDER’S VOLUMETRIC GOVERNORS. 


They control the pressure at the burner, and deliver the quantity for which they are set regardless of high 
or low pressure in the supply. ' 
WELSBACH LIGHTS are fully controlled, and the governors soon pay for themselves by preventing the breaking of 
manties and chimneys. Thousands are already in use. ers may be given to the Welsbach Co., or sent to ourselves. ¢ 


THE WILDER MANFG. CO., “ - 818 Cherry St., PHILADELPHIA. 
©0060 00000000 00000000000000000000000000000000000000000000880000 08008008 






























COAL HANDIING. BINDER for the JOURNAL 
Praise Mo Se a ee The ‘‘ Automatic’ Railway shown in the STRONG. 
hae ae , S hake 2 engraving (in connection with tub elevator) ——— 

is an elevated, self-acting railway, operated ar cag 

entirely by gravity, no steam, horse, or LIGHT. 

manual power being required in its opera- SIMPLE 

tion. It runs with great rapidity, making a a 

trip of 300 feet, dumping its load and return- CHEAP. 

ing to the starting point in about 35 seconds. HANDSOME. 

This Railway is specially adapted for handling large Price, $1. 

quantities of coal for Gas Works. Our Catalogue, No. 

9306, on Coal Handling Machinery, gives full information 

on the subject. Before you forget it, send for a copy. , —— 

C. W. HUNT COMPANY, 82 Pine st., 

No, 120 Copyright, 1898, by C. W. Hunt.Co. 45 Broadway, - New York City. M. ¥. Oly. 
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TH Patent “Standard” Washer-Scrubber. 


(U.S. A. Patent, No. 486,927 of November 29, 1892.) 


As in use in most of the principal Gas Works in Great Britain and on the Continent of Europe. 


THE FOLLOWING ARE SAMPLES OF TESTIMONIALS RECEIVED, VIZ.: 
From MR. A. C. McMINN, Engineer at Kensal Green Station of The Gas Light and Coke Co. 


“T have had No. 2 Washer at work and find it as satisfactory as No. 1. I am sending to-day certificate for 
final payment.” 


From MR. W. R. CHESTER, Engineer to the Nottingham Corporation. 


“The Washer fitted at Basford last year with your new Patent Wood Segments, works well, and I am quite 
satisfied with it. I propose to have each vessel converted to wood segments, as the iron ones wear out.” 





FOR PARTICULARS AND ESTIMATES APPLY TO 


KIRKHAS, HULETT & CHANDLER, Limited, 


PALACE CHAMBERS, WESTMINSTER, ENGLAND. 


RITER & CONLEY, PITTSBURCH, PA. 


GASHOLDERS, with or without Steel Tanks. 


Purifiers, Condensers, Scrubbers, Oil Tanks, ‘Smoke Stacks. 


STEEL ROOFS and BUILDINGS. 
PLATE AND STRUCTURAL WORK OF EVERY DESCRIPTION. 




















For Outting Cast, Wrought Tr BHEIHREN D. 


Tron, Gas & Water Pipes. | SOLE IMPORTER OF THE CELEBRATED 
THE ANDERSON PIPE CUTTER | 


COMPANY, Manufacturers, | German (Stettin-Didier) Clay Gas Retorts, 
293 Lincoln St., Marlboro, Mass 
| BLOCKS, TILES, FIREBRICES, FIRE CEMENT, 


ee BA. 135 Greenwich St 
TUCKER, JR., Manager. | s+ ettin “Anchor” & “Bagle’ Brand Portland Cement 
10 & 12 Old Slip. New York. 










THE ANDERSON Bsfensouster 


Made in all sizes. 


Will cut from 2 in. to 24 in. 


5 Pipe Cutting Tool 








WALDO BROS., 
102 Milk Street, Boston, Mass. | 
| 
















ses Cox’s Gas Flow. Computer 
‘ Fo e 
» PiPe - 
c “e 1. It gives at a glance the discharge of gas from pipes 1 to 48 inches in diameter and 10 to 10,000 

yds. long, for any pressure from 0.01 to 10.0 inches of water, and any specific gravity from 0.40 to 1.00. 

2. When the required discharge and the length of pipe are given, the diameter corresponding to 
any pressure is at once seen. 

3. When the required discharge and the length of pipe are given, the pressure correspondiug to 
any diameter is at once found. 

4. Any suitable combination of the different factors of any problem, under all possible cond 
tions, may be immediately found. 


COX's 





ry CAS-FLOW 
>» COMPUTER, 
e 





o 
. 
® 
° 









It Prevents Errors and Saves Hours of Tiresome Calculations. 
a Price, $5.00, per Registered Mail. 
For sale by 








uw. FG, 


A. M. CALLENDER & CO,, 32 Pine St., N. ¥. City. 
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AMERICAN GAS COMPANY 


Owns, Operates, Buys and Leases Gas Works. 




















Undertakes all Kinds of Construction Work, Especially for the Manufacture of Gas from Caking Goal. 





BASTHRN AGENTS FOR 
FRED. BREDEL’S SYSTEM P. H. & F. M. ROOTS GO.’S 
COAL GAS PLANTS AND GAS APPARATUS. Exhausters, Blowers, etc. 





Recuperative Furnaces, Washers, Condensers, Purifiers and Purifying 
Machines, Ammonia Plant, Coke Conveyers, etc. 


APPARATUS BY WHICH COAL CAS CAN BE BROUCHT UP TO 22 or 24 CANDLE POWER, MAKING 
A WHITE LICHT THAT WILL BURN WITHOUT SMOKINC. 





222 South Third Street, Philadelphia, Pa. 





GEORGE G. RAMSDELL, General Manager. Correspondence Solicited 


FRED. BREDEL, C.E. 


Goal and Water Gas Plants, 


. OWN SYSTEM. 











Recuperative Furnaces, Washers, Condensers, 
Purifiers, Purifying Machines. 





Gas Enriching Plants to Enrich Coal Gas up to 24 Candle Power, and Making 
a White, Bright, Non-smoking Gas. 


COMPLETE GAS WORKS, COKE CONVEYERS, ETC. 


vo. 118 F'arwvell Avenue, -: Milwaukee, wis. 






Eastern Agents; AMERICAN GAS CO., Construction Department, 222 So, 3d St, Phila., Pa, 
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P. H. & F. M. ROOTS Co. 


Beg to announce they have completed arrangements by which the 


AMERICAN GAS COMPANY, | 


222 SOUTH THIRD STREET, = PHILADELPHIA, PA., 
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Become their Eastern Agents, and will have exclusive control of the territory, embracing New York, New 


_— 


~~ 
» Oo eee 


Jersey, Pennsylvania and New England, for the sale of Exhausters and kindred machinery. The New York 


Office will be continued for the sale of the Roots’ Brower. 





New Design This Design 


is Used | 





of 
Direct for all 
Connected Exhausters . 
Engine from | 
“and, No. 7 iy 
Exhauster to 
on Same | No. 10 
Bedplate.. | Inclusive. 

















Write for Illustrated Catalogue. 
Estimates submitted on application. 


P.H.&F.M.ROOTSCO. © 


Commnersville- Indiana. 








« New York Office, 109 Liberty Street. J. B. STEWART. Manager 
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CHAS, M. JARVIS, President. BRR K. FIELD, Vice-President. GEO. H. SAGE, Secretary. , FRANK L. WILCOX, Treasurer. 


BERLIN [RON BRIDGE CO. 


Engineers, Architects, and Builders of Iron and Steel Structures. 


cand 
re 




















The above illustration is taken direct from a photograph, and shows how our Corrugated Iron Fireproof Shutters prevented the destruction 
of the Russell & Erwin plant, at New Britain, Conn., when one building was entirely destroyed by fire during the early part of 
March, 1896. The interior of the building on the left, as shown, was completely burned out. The building on the right 
is located across a narrow driveway from the main building, and yet, notwithstanding the intense heat and close 
proximity of the two buildings, our Corrugated Iron Fireproof Shutters prevented the fire from spreading. 





Write for Illustrated Catalogue. 


Office and Works, No. & Railroad Avenue, East Berlin, Conn. 











Alex. C. HumPHRers, M, E., ARTHUR G. GLaASGow, M.E., 
BANK OCF COMMERCE BUILDING, CABLE ADDRESS, 9 vicroria ST., 
(31 NASSAU STREET.) LONDON @ NEW YORK, LONDON, 8. W., 
NEW YORK. HUMGLAS."' ENGLAND. 


HUMPHREYS &€ GLASGOW, 


CONTRACTING AND CONSULTING 


GAS ENGINEERS. 


WATER GAS PLANT A SPECIALTY. 
GAS PROPERTIES EXAMINED AND VALUED. 
ADVICE AS TO IMPROVEMENT OF GAS PROPERTIES AND MANAGEMENT. 


THE MANAGEMENT OF SMALL GAS WORKS. 


By C. Jd. R. HUMPHREYS. 








Frice $1. 


A. M. CALLENDER & CO., No. 32 Pine Street New York. 
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(Copyrighted, 1894, by the AMERICAN METER Co. 


AMERICAN METER CO. 


NEW YORK AND PHILADELPHIA, 


CHICAGO, ST. LOUIS, 
SAN FRANCISCO. 
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PUBLIC LIGHTING TABLE. 
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lable No, 2. 
Table No. 1. | NEW YORK 
FOLLOWING THE ciry. 
MOON. ALL NieHT 
LIGHTING. 


Day or WEEK. 


Extin- 


| } 
Light. Extinguish.|, Light. guisk. 


| A.M. 

1 7.40PM) 4.00 Am}! 7. 3.30 

2) 7.40 | 4.00 || 7.10] 3.30 
3. 8.30 | 4.00 a 3.30 
49.00 | 4.00 || 7.10] 3.30 
5; 9.40 FQ) 4.00 ve 3.30 
510.30 | 4.00 || 7.10 | 3.45 

7\11.20 | 4. 00 : 3.45 
8 12. 20 am| 4.10 10 | 3.45 
9} 1.40 | 4.10 |. 3.45 
10/ 2.50 | 4.10 || 7.10} 3.45 
4 ‘No L. ee 3.45 
Thu. |12)No L.rMiNoL. || 7. | 3.45 
Fri. |13) INo L. INoL. | | 4.00 
Sat. 14| 7.30 PM 8.50 PM) 4.00 
Sun. 15| 7.20 | 9.10 16. 4.00 
Mon./16! 7.20 | 9.40 55 | 4.00 
Tue. 9:20 10.00 | 6. 4.00 
Wed. |18| 7.20  |10.30 55 | 4.00 
Thu. | 7.20 1Q/11.00 ‘ 4.00 
Fri. (20) 7.20 11.40 4.10 
Sat. (21) 7.20 112. 30 AM) 6.45 4.10 
Sun. |22) 7.10 | 1,20 4.10 
Mon. |23/} 7.10 | 2.20 /||\6. 4.10 
Tue. |24) 7.10 | 4.20 || 6.45 | 4.10 
Wed. \ | 7.10 | 4.20 | 6.45 | 4.10 
Thu. |26; 7.10 | 4.20 | 6.45 | 4.10 
Fri. (27) 7. 10NM) 4.20 ; 4.20 
Sat. | 7.10 4.20 || 6.30 | 4.20 
Sun. | 7.00 4.30 | 6.30 | 4.20 
Mon. |30 7.00 | 4.30 ‘|| 6.30 | 4.20 
Tue. {31; 7.00 | 4.30 | 6. 4. 20 

































































TOTAL HOURS LIGHTING 
DURING 1897. 








By Table No. 1. By Table No. 2. 
Hrs. Min. Hrs. Min. 
January ....233.00 | January. ...423.20 
February. ..187.20 | February. ..355.25 
March. ..., 202. 355.35 
April.......170.40 | April...... 298.50 
33.00 | May .......264.50 
SURO . 220s. 234.25 
July.......243.45 
; August. .... 280.25 
September 174. September. .321.15 
October... .200. October .. ..374.30 
November.. 205.20 | November ..401.40 
December. . 220. December. . 433.45 

















Total, yr.. . Total, yr...3987.45 
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To Whom It May Concern. 





i 


WE have learned that the makers of the “Sunlight” lamp 
assert that there has been a decision in the English Courts 
which saves them and their customers from liability as infringers 
of the Welsbach patents. 


We assure the public there is no decision of any Court, in 
England or elsewhere, that directly or indirectly warrants the 
statement or inference that the lamp sold by the Sunlight Incan- 
descent Gas Lamp Company of America is not an infringement 
of the Welsbach Light as made under the American patents, of 


which the Welsbach Light Company is sole and exclusive owner! 


NOTICE is hereby given to all PURCHASERS and USERS 
of the so-called “Sunlight” lamp that suits will be brought 
against them for DAMAGES for INFRINGEMENT of the Letters 
Patent of the Welsbach Light Company, and will be prosecuted 


vigorously. 


WELSBACH LIGHT COMPANY. 
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The United Gas Improvement Company, 








a 


DREXEL BUILDING, PHILA., PA. 


, ee 
meet 


Originators and Builders of the 
Htandard fouble Superheater Lowe Water {las Apparatus. 
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GURF of MEXICO 

















SHADINC INDICATES STATES IN WHICH HAVE BEEN BUILT THE STANDARD DOUBLE 
SUPERHEATER AND JUNIOR LOWE WATER CAS APPARATUS. 





UPWARDS OF 215 SETS INSTALLED TO JANUARY 1, 1897. 


ELEVEN PLANTS NOW IN PROCESS OF 


CONSTRUCTION. 





Builders, Lessees and Purchasers of Gas Works. 





Pamphlets, Plans and Estimates Furnished. 
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Selected Over 
All Competitors 


The Milwaukee Gas Light 
Company 


in February, 1896. 


2,000,000 Gu. Ft. Gapacity. 


During 11 months’ steady operation has 
been continuously producing better results 
under all working conditions than were 
guaranteed in competition. 

Our record sells our Apparatus, whether 
Water Gas or Coal Gas, Purifers, 
Valves. Gas Engines, or anything else 
we build. 
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WM. HENRY WHITE, 


orm von, ‘lhe Western Gas Construction Co., "haan" 
CHAPMAN VALVE MANUFACTURING CO, 


MANUFACTURERS OF 


Valves and Gates for Gas, Ammonia, Water, Ett. 


Also, Cate Fire Hydrants with and without Independent 
Nozzle Valve. All Work Cuaranteed. 


Works & Gen’! Office, Indian Crchard, Mass. Treasurer’s Office, 72 Kilby &112 Milk Sts., Boston Mass. 
Chicago Office, 24 West Lake St. New York Office, 28 Platt St. 
St. Lonis Office, L M. Rumsey Mfg. Co., 810 North Second St. 











HE 


LUDLOW VALVE MFG. 60., 


MANUFACTURERS OF 


VALVES, 


Double and Single Gate, 4 in. to 72 in., outside and 


inside Screws. Indicator, etc., for Gas, 

















Water, Steam, and Ammonia. a GASHOLDER TANKS AND ee T he Gas E ngineer’s 

















: ¢ GAS WORKS MASONRY COMPLETE | “aboratory Handbook. 
4 4 Plans prepared and Estimates furnished at short notice. By JOHN HORNBY, F.L.C. 
S 5 J. P. WHITTIER, | even, SRN. | 
) O 70 Rush St., Near Division Ave., Brooklyn, N. ¥.| 4+. CALLENDER & CO., 22 Tire ftreet, N.Y. Ci 
v e) 
> 6 9 
Y « | HUGHES’ “GAS WORKS, 
fy Ke 
* <1 Their Construction and Arrangement, 
Q if 
Vv) vy) And the Manufacture and Distribution of Coal Gas. 
— Originally written by SAMUEL HUGHES, C.E, 
Hydraulic Main Dip Regulators, Check Valves, Rewritten and Much Enlarged by WILLIAM RICHARDS, C.E. 


Foot Valves, Yard Wash and Fire Hydrants. 


OFFICE AND WORKS: 
938 to 954 River St., & 67 to 83 Vall Av. 


TROY N.Y. A. M. CALLENDER & CO., No. 32 Pine Street, N. Y. City. 


Eighth Edition, Revised, with Notices of Recent Improvements. Price, $1.65. 
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NATIONAL GASas> WATER Go., 


218 La Salle Street, Chicago. 
Builder and Operator ofr Gas Works. 


The Rew Soft Coal Carbureted Water Gas Apparatus. 


TESTED BY THREE YEARS’ PRACTICAL OPERATION, AND FULLY GUARANTEED. 
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Plans and Estimates Upon Application. 
— 


IRWIN REW, President and Treasurer. E. E. MORRELL, Engineer. 


CONNELLY IRON SPONGE AND GOVERNOR CO, A 


(Successors to CONNELLY & CO.) 





por ie 








En — 








W Y 
MANUFACTURERS OF GAS WORKS SPECIALTIES. : E 
WA 
Saves money, saves labor, and is the most efficient purifying material ever offered as a 
66 99 y> ’ purltying e r of 
IRON SPONGE substitute for lime. We guarantee a large saving, both in cost of material and labor. $ | 
OVER FOUR HUNDRED NOW IN USE! NO WORKS COMPLETE WITHOUT IT! uy 
i| 
AUTOMATIC WILL PAY FOR ITSELF WITHIN A YEAR! ITS SERVICE SECURES PERFECT DISTRIBUTION! i 4 


GOVERNOR REDUCES LEAKACE TO MINIMUM, and BENEFITS THE COMPANY and CONSUMER ALIKE! 
: IT IS THE ONLY .RECOCNIZED AUTOMATIC COVERNOR IN THE WORLD! 





Designed particularly for small works. Combines Exhaust Tube, Steam Governor, Gas , 

STEAM JET Compensator and Bye-Pass Valves in the most compact form possible. Occupies but ine 
little space; uses very little steam; saves formation of carbon in retorts; increases yield es 

EXHAUSTER. 10 to 15 per cent. No works too small to use them profitably. if ® 








Prices given on all our specialties, delivered at any point in the United States. Correspondence solicited. : ve 


CONNELLY IRON SPONGE AND GOVERNOR C0,, No. 357 Canal St, New York. it 


Practical Photometry. DOUGLAS’ FERRIC OXIDE IRON MASS 


For Gas Purification 


A GUIDE TO THE STUDY OF THE | For Gas Purification. 
MEASUREMENT OF LIGHT. Is a superior natural Hydrated Oxide of Iron. 








Will give a higher purification per bushel than | acts Immediately, and more efficiently 


B ,| any other material. We ship the pure Oxide | th 
y William Joseph Dibdin of Ion, containing no enwdust, thus effecting an any psa et i agent 


Price, $3.00, a saving in freight, leaving the consumer to 

furnish the diluent at a nominal cost. It is now s ’ 

A. M. CALLENDER & CO., used by the largest gas companies in the West. Greenpoint Chemical Works. 
» Pi : Full information, with ref to d prices 
ere ts ST delivered in any locality, furnished on application to JOHN SCHRIEVER, Manager. 


H.W. Douglas ("ctcoaseay) Ann Arbor, Mich. Greenpoint Ave, & Newtown Oreck, Brookiya N.1 























BOOKS. Parson’s Steam Blower, 


#OR IMPROVING BAD DRAUGHT IN BOILERS, AND FOR BURNING BREEZ! 
ae 4 Saemiaas, dame, ae OR OTHER WASTE MATERIAL. 


tw tom mmo PARSON'S TAR BURNER 


TREATISE ON THE COMPARATIVE FOR UTILIZING OOAL TAR AS FUEL. 


COMMERCIAL VALUES OF G45 | PARSON'S AIR JET TUBE CLEANER. 


FOR CLEANING BOILER TUBES. 
By Davm A, Granam. §8vo., Cloth. Price $3. 


These devices are all first-class. They will be sent to anv responsible party for trial. No saie ian 
Orders for these books may be sent to this office. unless satisfactory. Manufactured by the WATERTOWN STEAM BLO-VER COMPANY { Fr 


Ac Me CARLENE Tus m. x.y.orr' H. E. PARSON, Supt., 67 Bremen Street, Brooklyn, N. Y. i 
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JAMES D. PERKINS. ind E R K I N oy fea Cc oO my F. SEAVERNS. 


228 and 229 Produce Exchange, New York City. 


TIDEWATER SALES AGENTS FOR THE FOLLOWING: 


Ocean Mine Youghiogheny Gas Coal. 
Clinch Valley, ThackersLogan Gas Coals 


Old Kentucky Shale and 0. K. Boghead. 


Shipments from New Wort, Philadelphia. Baltimore anc Norfolk. 


BERWIND-WHITE COAL MINING COMPANY'S 







































Qecean Westmoreland Gas Coal. 


° STRIGTLY High Grade.... 
peice Carefully sresared, 


For Gas Making or 
Betz Building, Philadelphia. Heavy Steaming. 


FIHLDS ANALYSIS 


For the Wear 1896. 


An Analysis of the Accounts of the Principal Gas Undertakings in England, Scotland, and Ireland. Being the 
Twenty-eighth Year of Publication. Compiled and Arranged by 


JOHN W. FIELD. Sec. & Cen. Manger. of The Cas Lt. & Coke Co., London. 
Price, $5. For Sale by 


A. M. CALLENDER & CO., - No. 82 Pine Street, N. Y. City 





‘Washington Building, New York. 

















Goal Tar Genealogical Tree 


MR. T. VINER CLARKE, cf London, Eng., having compiled a novel Chart or Map illustrating the various 


CHEMICAL FRODUCTS DERIVED FROM COAL AND COAL TAR, 


In the form of a as pen Tree, including all the products discovered to date (the total number amounting to near 700), offers for sale a 
limited number ~f copies in Colors, mounted on Linen, with Rollers. Price, $3.50. Orders may be sent to 


A. M. CALLENDER & CO., - - No. 32 Pine Street, New Yorx, 
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GAS ENRICHERS. 


GAS COALS. GAS COALS. 





The Despard Gas Coal Co., 


MINERS AND SHIPPERS OF 


DESPARD GAS GOAL, 


AND MANUFACTURERS OF 


COKE. 


MINES, - > Clarksburgh, Harrison Co., West Va. 

WHARVES, - = Locust Point, Baltimore, Md. 

OFFICE, - > - 44 South Street, Baltimore, Md. 
. , 4 a 

ROUSSEL & H'CKS, | acents, B‘NGS & HORTON 


71 Broadway, N. Y. 60 Congress St., Boston 











ALTHOUSE & KENNEDY, 


Reading Terminal—Philadelphia. 


‘Shaner, Westmoreland, Pa. 


HIGH GRADE GAS COAL 


AND 


KENTUCKY CANNELS. 


REPRESENTED BY 


THOS. N. MORDUE, No. 1 Broadway, N Y 


KELLER ADJUSTABLE 
COKE CRUSHER. 


Strong, Simple, Durable. Will 
Crush any Size Desired. 
Cc. M. KELLER, 
Sec. & Supt. Gas Lt. & Coke Co , 
Columbus, Ind. 
Correspondence Soiicited. 

















GREENOUGH’S 


“DIGEST OF GAS CASES,” 


Frice, 858.00. 





This is a valuable and important work, a copy 
of which should be in the possession of every gar 
company in the country, whether large or small. 
As a book of reference it will be found invaluable, 
It is the only work of the kind which has ever 
been published in this country, and is most com 
plete. Handsomely bound, Orders may be sent { 


—— THe — 


PENN GAS COAL CO. 


OFFER THEIR 


Coal, Carefully Screened ="<Prepared for Gas Purposes. 





heir property is located in the Youghiogheny Coal Basin, near Irwin and Penn Stations ov 
the Pennsylvania Railroad, and on the Youghiogheny River. 


Principal Office: 
Room 720, Reading Terminal Building, Phila., Pa. 
FPoints of Shipment: 


Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 
River; Pier No 1 (Lower Side), South Amboy, N. J. 























EpMuUND H. McCuLLouGaA, Prest. Cuas. F. GODSHALL, Treas. H. C. ADAMS, Sec, 


THE WESTMORELAND COAL CO. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa. 





rPrOoOINTS OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J.. 
WATKINS (SENECA LAKE), N. Y. 





Since the commencement of operations by this Pye ag! its well-knowr 
Coal has been largely used by the Gas Companies of New England and the 
Middle States, and its character is established as having no superior in gas 
giving qualities, and in freedom ‘.cm sulphur and other impurities. 


Principal Office, 224 South $d St., Phila., Pa. 


THE SUN OIL CO., 


Crude Oil, Gas Naphtha, 
Refined Petroleum, Gas Oil. 











Ae M. CALLENDER & CO... 32 Pine St., N.1 








Standard Oil Company, 


GAS NAPTHA DEPARTMENT. 


GAS NAPTHA. 








Correspondence Solicited. 








GAS OIL. | 


26 Broadway, New York Citv, 


Toledo, O., and Pittshrvonuren, Pa. 
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RETORTS AND FIRE BRICK. 


RETORTS AND FIRE BRICK. 


RETORTS AND FIRE BRICK. 





Established 1858. Incorporated 1890. 


Cuas. E. Grecory, ey ‘Davin R. Daty, V.-Prest. & Treas. 
D. ABERNETHY, Sec. 


J.H. Gautier & C0. 


Greene & Essex Streets, 
Jersey City, N. J. 


=a 
MANUFACTURERS OF 


CLAY GAS RETORTS, FIRE CLAY TILES, 











FIRE BRICK and FIRE CLAY SPECIALTIES. 





2=sa—___- 


Ground Fire Clay, Fire Sand and Ground 
Fire Brick in Barrels and Bulk. 


26a 


SOLE MANUFACTURERS OF THE 


FLEMMING GENERATOR GAS FURNAGE 
Brooklyn Fire Brick Works, 


MANUFACTURERS OF 
CLAY RETORTS, FIRE BRICK, 
Gas House and other Tile. 
Office, 88 Van Dyke St., Brooklyn, N. Y. 











Established 1854. Incorporated 1869. 


LACLEDE 
Fire Brick Manufg. Co., 


CAS RETORTS . 

FIRE BRICK . . 

RETORT SETTINCS 

Water Gas Cupola Linings, Fire Clay, Etc. 
Exciusive Agents for 

The Mitchell Half-Depth Regenerativs Furnace. 


This is the original coal-consuming Furnace for Retort 
Benches. Burns either Coal or Coke. Full and Half-Depth 
Regenerative Furnaces for Benches of 6's, 7’s, 8's or 9's 
erected complete. 


OS nae of the Coze System of Inclined Retorts. 


bt thy Pine St., St. Louis Mo. 


Manufacturers of ‘ 





ESTABLISHED IN 1845. 


B. KREISCHER & SONS, 


Office, 119 E. 23d St., New York. 


Cas Retorts, 


TILES, FIRE BRICK. 





Adam Weber, 


Proprietor, 


.|Manhattan Fire Brick and Enameled 


Clay Retort Works. 
Works, Weber, N. Jd. 


Office, 6383 East 15th St., New York. 


Modern Recuperative 
Furnaces 
And Standard Fire Brick and Gas Retorts. 











VALS BORGME. 


23” ST. ABOVE fi) ABOVE PACE LALA. S.A. 


Fire Brick 
AND 


Cray RETORTS* 

















AND EVERYTHING IN THE FIRE CLAY LINE. 








Works, 
-OCEKEPORT STATION, PA. 


—ESTABLISHED (x64.— 


JAMES GARDNER, JR.., 


Hamilton Building, Fifth Avenue, 
PITTSBURGH, PA, P. 0. Box 373. 


successor to WiIiLTLIAM GARDNER ww Son 


Fire Glay Goods for Gas Works. 


SOLE REPRESENTATIVE OF THE McILMENNY RECENERATIVE BENCHES FOR THE U. 8. 

















(ESTABLISHED 1856.) ; 
WORKS, Perth Amboy, N. J. 
OFFICE, 418 to 422 East 23d St. N. Y 
Glay Gas Ketorts, 
BENCH SETTINGS, 
Fire Brick, Tiles, Ftc. 
GEROULD'S IMPROVED RETORT CEMENT. 
A Vement of great value for patching retorts. putting on moutb- 
pieces, making up all bench-work joints, lining blast furnace: 
and ¢ ‘polas. This cement is mixed ready for use. Economic 
and thorough in its work. Fully warranted to stick. 
PRICE LIST. 
In Casks, 400 to 800 pounds, ut 5 cents per. pound 
In Kegs, 1¢0 to 200 *‘s 
In Kegs less than 100 “* oS » 
Cc. LL. GHROULD & CO., 
N. 34 & Prospect Avs., Mt. Vernon, N.¥- 
Western Agent, H. T. GERZOULD, Centralia, Ils. 





Parker-Russell 
Mining and Mfg. Go., 


CITY OFFICE, 
417 Pine Street, St. Louis, Mo. 


PROPRIETORS OF THE 


DAKHILL GAS RETORT & FIRE BRICK W'KS 


Our immense establishment is now employed almost en- 
tirely in the manufacture of 


Materials for Gas Companies 


We have studied and perfected three important points, 
Our retorts are made to stand changes of temperature, 
the strongest heats of the furnace, and the abrasion of 
feeding and emptying. We construct 


Half and Full Depth Benches of Our Own Design, 


Containing 6, 8 or 9 Retorts. 








We have Greatly Improved our Recuperators. Coal or 
| Coke can be used as Fuel in Furnaces. 





Teo. J. Surru, Prest. J. A. Taywor, Sec’y 
A. LamB.a, Vice-Prest. and Supt.} 


BALTIMORE 


RETORT & FIRE BRICK CO. 


MANUFACTORY AT 


LOCUST POINT BALTIMORE MD. 


Clay Retorts, Blocks & Tile: 


FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 


Ked and Buff Ornamenta! Tiles and Chim . 
ney Tops. Baker Oven Tiles 13x 13x23 
and 10x10x2 





WALDO BRIS., 102 MILE ST., BOSTON, MASS. 


Sole Agents for New England States. 








PRACTICAL PHOTOMETRY. 


A Guide to the Study of the Measurement of Light. 
By WILLIAM JOSEPH DIBDIN. 


With Numerous Dlustrations 


Price, $3.00 





A. M. CALLENDER & CO 32 Piue Street, N. Y. City 
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WM. W. COODWIN, Prest. O. N. CULDLIN, V.-Prest. & Treas. H. B. COODWIN, Sec. ERNEST F. LLOYD, Asst. Sec 


THE AMERIGAN CAS ENGINE GO., 


MANUFACTURERS OF 


The Double-Acting Gas Engine, 


Under the Patents of Griffin, and Dick, Kerr & Co., of London and Kilmarnock. 


Single Cylinder. 


{mpulse Every Revolu- 
tion. 


(Two Strokes.) 
15 to 500 Horse Power 


For General Work and 


Isolated Electric Plants. 





Tandem 
Cylinder. 
Impulse 
Every 
Stroke 

100 to 1,000 
Horse Power. 


For Central 
Stations and 
all work 
requining 
extreme 
steadiness. 





ESSENTIAL PRINCIPLE.—An impulse at each end of piston; using half force to each impulse; doubling 
the steadiness ; reducing the wear on moving parts, and weight for given power. CONSTRUCTION.—The piston 
10d works through stuffing box in front end of cy inder, and connecting rod is carried in a cross-head working in a 
slide in frame, as in ordinary steam engine practice. All valves are of the poppet type. operated by cams on a single 
cam-shaft, giving positive movement to every working part. Tube or electric ignition. _RESULT.—An engine of 
extreme simplicity and steadiness of action, the even wear on the cylinder and all working parts assuring increased 
economy, long life, and minimum cost-in repairs. RECORD.—Successful and constant use in Great Britain fo 


the past eight years, Address Ww W, GOODWIN, President, 532 Bourse Building, Philadelphia Pa. or 
THE WESTERN GAS CONSTRUCTION CO. Bldrs. & Gen. Agts. Fort Wavne Ing. 
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DAVIS & FARNUM MFG. CO., 


WALTHAM, MASS. 
Principal Office & Works, Waltham, Mass. © Boston Office, R’m 18, Vulcan Bldg., 8 Oliver St. 


Single, Double and Triple-Lift Gasholders of any Capacity. Tubular, 
Pipe and Sinuous Friction Condensers of all Sizes. 






































Steel Tanks for Gasholders, Iron Roof Frames and Floors, 
Purifying Boxes, Center Seal or Valve Connections, 
Bench Work, Reversible Lime Trays. 


Self-Sealing and Pressed Steel Mouthpiece Lids. 


3 Coke Borrows, Coal Wagons, and all Apparatus Requisite for a Com- 
plete Gas Works. 


Also, Gas and Water Pipe, Flanged Pipe, Sugar House Work, and 
Special Castings of all Descriptions. 


GAS ENGINEERING COMPANY. 























7) INCORPORATED, 
— Conestoga en es =e RGH, PA. 
rs a F. i. CLOCUM, Pres’t. 
) ? Gas Works Machinery ; all kinds, af ersten ttl 
_PINTSBURGH WASHER-SCRUBBER, 





SOLE AGENTS FOR 


FELDMANN AMMONIA MACHINE, 


Yor producing Sulphate, Aqua, Chloride 
and Concentrated Liquors. 


—— |] —wa es | if oH The Erection of Bi-Product Coke Ovens 
: i ‘= a a Specialty. 
crema een Faux System of Recuperative Benches. ae 
AMMONIA MACHINE, NEW SYSTEM HYDRAULICS. - SCRUBBER. 


KENT flumray Jilanufacturing Company, 


Steel Gasholder Tanks, 


Since, Douste ANd TRIPLE-LIFT GAASHOLDERS, 
am— HORIZONTAL AND VERTICAL STORAGE OIL TANKS —m 


Iron Work for Goal Gas Benches, Self-Sealing Mouthpieces, Exhausters, Condensers, Scrubbers, Purifiers, 
Wooden Trays, Floor Carriages, Genter Seal and Valve System Connections, Gast and 
Wrought Iron Fittings, and Connections 3 to 86 Inches Diameter. 


VALYES, Double Gate, Hub na Flange, Outside Screw ana Quick Opening, 3 to 36 In. Diam. 


COAL AND COKE WAGONS, RETORT HOUSE TOOLS, STREET MAIN SPECIALS AND DRIPS. 


Address, 


KERR MURRAY MANUFACTURING CO. 


Eort Wavne, Indiana. 





4 
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BARTLETT, HAYWARD & CO. 


BALTIMORE, MD. 





Triple. Double & Single-Lift PURIFIERS. 
GASHOLDERS. eps RIE: OD 
pope | CONDENSERS. 
lrdl Holder Tanks, ——_—__—— 
Ges Raat bs Scrubbers. 


ROOF FRAMES. 


Bench Castings. 





Girders. 
OlL STORAGE TANKS 








The Wilkinson Water Gas Process. 


THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 


MILL’S REVERSIBLE LIME TRAYS. 





Gas Works Designed and Constructed. 





PRACTICAL HANDBOOK ON 


m GAS ENGINES — 


With Instructions for Care and Working of the Same. 
By G. LIECKFELD, C.E. 
Translated with 7 ermission of the author by GEO. M. RICHMOND, ME 


Price, $1.00. 


A.M. CALLENDER & CO., 32 Pine Street, New York. 


en Cae ae at 
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Millville, N. J. R WO O D g CO ENGINEERS, 
Poundries and Works: { Florence od D IRON FOUNDERS, 
Camden, “ ® e * MACHINISTS 


400 Chestnut Street, PHILADELPHIA, PA. 


MANUFACTURERS OF 
BUILDERS OF 


CAST IRON PIPE[ GAS HOLDERS 


Single, Double and Tripie Lifts, with or without Wrought Iron or Steel Tanks 














SOLE MAKERS OF 


THE MITCHELL SCRUBBER PEASE’S PATENT WIRE ROPE GUIDING FOR GAS HOLDERS 




















(PATENTED) CUTLER’S 
PATENT FREEZING PREVENTER 
PURIFIERS, CONDENSERS, SCRUBBERS. ae aa nseen CUP. 
THE HOPPER AUTOMATIC GAS GOVERNOR. THE TAYLOR REVOLVING BOTTOM GAS PRODUCER, 
BENCH WORK. PLATE GIRDERS. if HEAVY LOAM CASTINGS, DUNHAM SPECIALS, HY"RAULIC WORK 
IRON FLOORS AND ROOFS. LAMP POSTS, VALVES, ETC. 








ISBELL-PORTER CoO., 


ENCINEERS AND CONTRACTORS FOR THE 


Construction and Extension of Gas Works. 
FOUNDERS AND MACHINISTS. 


MANUFACTURERS OF 


All Ironwork and Maehinery Required in a Gas Plant. 


Estimates, Drawings and Specifications furnished for the Alteration, Improvement, 
or Extension of Existing Works or the Construction of New Works. 


245 Broadway, New York Gity. = 0rFicts- Bridge & Ogden Sts., Newark, N. J. 


The Continental Iron Works, 


ol pe THOMAS F. ROWLAND, President. 
WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents. 
THOMAS F. ROWLAND, Jr., Secretary & Treasurer. 


BROOKLYN, N. Y. 


TAKE EAST TENTH OR TWENTY-THIRD STREET FERRIES FROM N. Y. TO GREENPOINT. 














BUILDERS OF 


Gas Holders. 


Single and Multiple Section Gas Holders a Specialty. 


Wrought Iron Gas Holder Tanks. 
BENCH CASTINCS, RETORT LIDS. 


Hydraulic Mains, Condensers, Scrubbers 
Purifiers, Valves, Etc. 


Self-Sealing Retort Mouthpieces & Lids 


For Round, Oval. or “D” Retorts. 


ILLUMINATING GAS! FUEL GAS! To Gas Companies. 


Tees LOORTS PRROCHIS., | cece car cece «esas 











Now in successful operation at Works of John Russell Cutlery Co., Turner's Falls, Mass., and under a stated pressure. Send for samples. 
Henry Disston’s Son’s Saw Works, Tacony, Pa. Also, SERVICE CLEANERS, DRIP PUMPS, and STREZT 
Tne Cheapest Gas Generating System in the World. MAIN PROVING APPARATUS. 


Plans and Estimates Furnished. Oo. A. GEFRORER 


BURDETT LOOMIS, - =- Hartford. Conn. 245 N. Sth St, Phila., Pa, 
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H. RANSHAW, Prest. & Mangr. T. H. Brreon, Asst. Mangr 
WILLIAM STACEY, Vice-Prest. R. J. TARVIN, Sec. & Treas. 


THE STACEY MANUFACTURING CO 


Established {85!. 
Single, Double and Triple-Lift 


GASHOLDERS, 


Of any Capacity, with or without Wrought Iron or Steel 
Tanks. 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, etc. 


Coal Gas Benches, Roof Frames, 
OIL STORACE TANKS. 


Pressed Steel Mouthpiece Lids, Self- 
Sealing Mouthpiece Lids. 


se, Cincinnati, Ohio. 


George Shepard Page's Sons, 


Sole Agents for 


The Ammonia Washer-Serubber. 
The Walker Tar and Carbonic Acid Extractor, The Walker Sulphate and Ammonia Still, 
The Walker Self-Sealing Pressed Steel Mouthpiece Lids. 


The Berlin Center Valve. And Contractors for Ammoniaeal Liquor. 
No. GO Wall Street, New york City. 

















W. H. PEARSON, Prest. J. W. WESTCOTT, Gen’! Mangr. and Treas. L. L. MERRIFIELD, Chief Engr, 


GEORGE R.ROWLAND. THe FrqHOMIGAL GAS APPARATUS CONSTRUCTION -COMPANY, Limited, 


Formerly with the Continental Iron Works. 


Draughtsman and Constructing Engineer. SAS BUILDERS OF THE IMPROVED LOWE WATER GAS APPARATU S. 


euniaas Designed to give the Greatest Efficiency when using any kind of Oil, Anthracite Coal, Gas 
ravings, Specifications and Estimates furnished for the con | , 
siruction of new works or alteration of old works. Special | House or Oven Coke. 


ee New Gas Works Built, Present Gas Plants, either Coal or Water, Remodeled. 





Office, No. 245 Broadway, N. Y. City. 


Catalogues, Plans and Estimates Furnished upon Application. 


WM. HENRY WHITE, 


No. 382 Pime Street, - - - New YorE City. 


ENGINEFR AND CONTRACTOR FOR THE 


ERECTICN AND EXTENSION OF 


GAS, WATER, AND ELECTRIC LIGHT WORKS. 


Correspondence with Gas Companies contemplating extending or improving their Plante respectfully invited, 
Plans and Estimates Furnished. 








ee ee 
= _ 


cere ase eno te lll. 


A II i 








eens 


# teem 


te 








sd 
i 





ee 





> ee 





ee = 
> 





= a. 





re a 
cme 






































American Gas Light Journal, July 19, 1897. 


1842 = fleily & Fowler, « 1897 
LAUREL IRON WORKS. 
Office, No. 39 Laurel Street, Philadelphia, Pa. : 


BUILDERS OF 
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b Single or Telescopic. With or Without Iron or Steel Tanks. 
— OIL TANKS, WATER TANKS, AND GENERAL WROUGHT IRON WORK. 


J AMES K FLOYD if Successors to HERRING & FLOYD, 
. & $0 S, Oregon Iron Works, 
West 20th and 21st Streets, Between 10th & 11th Avenues, New York City. 


Engineers and Contractors for the Construction of Gas Works. | 


MANUFACTURERS OF ALL KINDS OF CASTINGS AND GENERAL IRONWORK FOR GAS APPARATUS. 


Bench Castings, Reqqnerative and Half Regenerative Furnace Castings, Condensers, Tower Scrubbers, Mechanical Scrubbers, Purifiers, Malleable Iron Retort Lids, Self-Sealin 
Retort Lids, Hydraulic Hoist Purifier Carriage, Crosses, Tees, Teas. Angles, Reducers, 8-Bends, Sectional Sleeves, Plugs, Caps, Street Drips, etc., always on hand. - 


WOOD’S GAS SCRUBBING AND ENRICHING APPARATUS. 


Tn useat Syracuse, Auburn, Watertown, Cortland and Geneva, N.Y.; Elizabeth, N. J.; Boston, Mass.; Jamaica Plain, Mass.; Providence, R.I.; Northern Liberties Gas Co., Phila. 


Sole Manufacturers of the OGDEN QUICK-MOVING VALVE. 
HEARNE CENTER SEAL, Operating One, Two, Three or Four Boxes. 
Stroh & Osius Concentrator for Ammoniacal hiquor, used by 50 Gas Companies and Gokeries during the past 4 years. 


LOGAN IRON WORKS, 


Brooklyn, N. Y. 


MANUFACTURERS OF 


Single or Multiple-Lift 


GASHOLDERS, 


Complete with Steel Tanks. 

















Capacity of Holder, 500,000 Cu.Ft. 





BENCHES, SCRUBBERS, 
CONDENSERS, 
PURIFIERS, IRON ROOFS, 
. Self-Sealing Retort Lids, 


AND ALL PARTS OF 


GAS WORKS APPARATUS 


Contractors for 
Complete Works. 











ALSO, SOLE MANUFACTURERS OF 


Cc. W. BLODGET’S 
HOT GAS SCRUBBER. 


from the Union Gas Light Company, of East New York. The contract was completed and the 





The order for this Triple-Lift Holder and Steel Tank was received by the Logan Iron Works 


Holder was in actual use in 90 days from receipt of order. 
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GAS AND WATER PIPES. 





GAS METERS. 





THE OHIO PIPE COMPANY, — 


MANUFACTURERS OF 


Cast Iron Gas & Water Pipe, 


BRANCH AND SPECIAL CASTINGS. 


as-Honse Bench Castings, Hydraulics, Lamp Posts, Flange Pipe 
and Specials, Architectural Castings, Builaing Columns, 
Joists, Cellar Grates, Sash Weights, etc. 


GENERAL FOUNDERS AND MACHINISTS 
Columbus, Ohio. 








Davip Leavitt Houcu, 
26 CORTLANDT ST., N.Y. CITY. 


Consulting Engineer. 


Investigations and Appraisals. 
Designs and Estimates. 


Contractor. 


Machinery and Structures. 
Gas and Water Pipe. 


Special Agent for Selling & Purchasing. 





Established 1856. 


New York Office, 160 Broadway. 


CAST IRON 


‘WARREN FOUNDRY AND MACHINE 6O., 


Works at Phillipsburgh, N. J. 


WATER AND GAS PIPE, 


FROM THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 


| Flange Pipe for Sugar House and Mine Work. Branches. Bends, Retorts, etc., eto 























EASTERN OFFICE: WESTERN OF fice 
NEW YORK, CHICAGO, 
192 BROADWAY. MONADNOCK BLK 


DRUM 
OND 


a wa —F 
Pra WATER PIPE 
2 GENERAL FOUNDRY WORK 
















GEORGE ORMROD, Mangr. & Treas., Emaus. 
J@HN DONALDSON, Prest., Bete Bldg. -» Phila., Pa 


EMAUSPIPE FOUNDRY. 


DONALDSON IRON COMPANY. EMAUS, PA 





MANUFACTURERS OF 


CAST IRON PIPE AND SPECIAL CASTINGS 


FOR WATER AND GAS. 
Also, FLANGE PIPE, LAMP POSTS, Etc* 











1894 DIRECTORY 1894 


OF AMERICAN GAS COMPANIES 


rice, 


A. M. CALLENDER 


& CO, - - 


$5.00. 


No. 32 Pine Street, New York. 








SCIENTIFIC BOOKER Ss. 





GAS MANUFACTURE, by William Ricliards. 4to., with 
numerous Engravings and Plates, in Cloth binding. $12. 

TECHNICAL GAS ANALYSIS. $3. 

GAS CONSUMER'S HANDYBOOK, by Wm. Richards, C.E. 
20 cents. 


PRACTICAL TREATISE ON HEAT AND VENTILATION, 
with Special Relation to Illuminating, pene and Cook: 
ing y Gas. By E. E. Perkins. $1.25 


CHEMISTRY OF ILLUMINATING GAS. By Norton H. 
Humphrys. $2.40. 

PRACTICAL TREATISE ON HEAT By Thomas Box. 2d 
edition. 


PRACTICAL PHOTOMETRY : A Guide to the Study of the 
Measurement of Light. By W. J. Dibdin. $3. 


CHEMICAL TECHNOLOGY: Vol. I., Fuel and Its Appli- 
cations, $5. Vol. Il., Lighting, $4. 


LRONWOREK : Practical Designing of Structural Ironwork. 
By H. Adams. $3.50. 


GAS WORKS: Their Arrangement, Construction, Plant and 
Machinery. 

PRAOCTIC’T, HANDBOOK ON GAS ENGINES, by G. Lieck- 
field. $1. 


LIQUID FUEL FOR MECHANICAL AND a. cme 
PURPOSES. By E. A. Brayley Hodgetts. $2.50 


COAL, SPONTANEOUS COMBUSTION OF. By Thomas 
Rowan, C.E. $2. 


COAL: Its History and Use. By Prof. Thorpe. $3.50. 
THE GAS WORKS OF LUNDON,. By Colburn. 60 cents. 


The above will be forwarded upon receipt of price. 


must ~e added to above prices. 
desired, upon receipt of order. 


books sent C.O.D. 


HEAT A MODE OF MOTION. By John Tyndall. $-. 

THE MANAGEMENT OF SMALL GAS WORKS. By 
C. J. R. Humphreys. $1. 

MANUAL FOR GAS ENGINEERING STUDENTS. By D. 
Lee. cents. 

THEORY OF HEAT. By J. Clerk-Maxwell. $1.50. 

GASFITTER’S GUIDE, by John Eldridge 40 cents. 

AMMONIA AND AMMONIUM COMPOUNDS. By Dr. R- 
Arnol 2 

CONSTRUCTION OF GAS WORKS, by Walter Ralph Her- 
ring. $2. 

DIGEST OF GAS CASES. $5. 

PRACTICAL HINTS ON REGENERATOR FURNACES 
By M. Graham. $1.25. 

esi OF COAL TAR AND AMMONIACAL 

LIQUOR. By Geo. Lunge. New edition. $12.50. 

A TREATISE ON THE COMPARATIVE COMMERCIAL 
VALUES OF GAS COALS AND CANNELS. By D. 
Graham. 

A TEXT BOOK OF INORGANIC CHEMISTRY. By Prof. 
Victor Von Richter. $2. 

ILLUMINATING AND HEATING GAS. By W. Burns. $1.50 

HANDBOOK FOR MECHANICAL ENGINEERS, By H. 
Adams. $2.50. 

TREATISE ON MASONRY CONSTRUCTION. Baker. $5. 

GAS ENGINEER'S eenost HANDBOOK. By Jno. 
Hornby, F.1.C. $°.50. 

GAS LIGHTING AND GAS FITTING. By W. P. Gerhard. 
50 cents. 

PRACTICAL PLUMBING. By P. J. Davies. $3. 

GAS MANUFACTURE, THE CHEMISTRY OF, by W. J. A. 
Butterfield. $3.50 


A. M. CALLENDER & CO., 32 Pine Street. New York. 


AMf&£RICAN PLUMBING. By Alfred Revill. $2. 
CEMENT; A Manual of Lime and Cement, their Treatmen 
and Use in Construction. By A. H. Heath. $2.50. 
ELECTRICITY. 


INDUSTRIAL PHOTOMETRY, with 1 Species Application tc 
Electric Lighting. By A. Palaz, $4. 


_ ELEMENTS OF ELECTRIC LIGHTING, Including Electric 
Generation, Measurement, Storage and Distribution. By 
Philip Atkinson. $1.50. 


ELECTRIC TRANSMISSION OF ENERGY. By G. Knapp. 

ELECTRICIAN’S POCKETBOOK. By Monroe and Jamie 
son. $2.50. 

MAGNETISM AND ELECTRICITY. By J. Overend. 40¢ 

DYNAMO BUILDING. By F. W. Walker. 50 cents. 


DOMESTIC ELECTRICITY. FOR AMATEURS. By E. 
Hospitalier. $2.50. 


PRACTICAL MANAGEMENT OF DYNAMOS AND MO. 
TORS. $1. 

PRACTICAL GUIDE TO THE TESTING OF INSULATED 
WIRES AND CABLES. $1. 

ELECTRIC LIGHTING, by Francis B. Crocker, E.M. $3. 

| ELECTRIC LIGHT FITTING. $2. 

PRACTICAL ELECTRICITY. $2.50. 

ELECTRICITY FOR ENGINEERS. $2.50. 


ELECTRICITY, Its Theory, Sources and Applications. By 
John T. Sprague, M.LE-E. $8. . 


If sent by mail or express, postage or express charges 
We take especial pains in securing and forwarding affy other Works that may be 
All remittances should be made by check, draft, or post office money order No 
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NATHANIEL TUFTS METER CO, | - 


63 Beverly Street, Boston, Mass. 


MANUFACTURERS OF 


DRY GAS METERS. ( 
Station Meters of any Capacity. 


Test and Experimental Meters, Pressure Registers, Pressure Gauges 


the best facilities for. mamutac- METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 


turing, is — to wayne bel 
peep wt answer orders’ Apparatus for the Chemical Testing of Gas and Gas Liquor. 

















CHARLES E. DICKEY, JAMES B. SMALLWOOD. CHARLES H. DICKEY. 


THE MARYLAND METER AND MANUFACTURING CO. 


Established: 1866, 


BALTIMORE, North & Saratoga Sts. CHICACO, 107 West Monroe St. 
NEW YORK, 838 Broadway. SAN FRANCISCO, 221 Fron St. 
BOSTON, 92 Water Street, Rooms 2! and 22. 


CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Etc., Etc. 

















ve Ferfect” Gas Stoves —-— 


METRIC METAL COMPANY, 


MAKERS OF 


GAS METERS for NATURAL and ARTIFICIAL GAS. 


Special Attention given to Repairing METERS of all Makes. 














FACTORY AT ERIE, PA. 








SUPERLATIVES COME NATURAL 


to the Advertiser—but when we say 


The Keystone [leter is Best 


in service, construction, appearance, and longest lasting, smoothest running, most accurate and “cheapest in the 
end” as well as at the beginning, we are only repeating the lesson some of our enthusiastic patrons have taught us. 


xr OU try them! 


KEYSTONE METER GO., roversroro, ra. 


BARTLETT LAMP MFG. GO., 66 W. Broadway, N. Y. Gity. WIESTER & CO., 17 & 19 New Montgomery St., S. Francisco. 
Agents for New York, New Jersey and Connecticut. Pacific Agents. 
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GAS METERS. GAS METERS. GAS METERS. 


THE AMERICAN METER CoO. 


Established 1834. Incorporated 1863. 


PRESSURE REGISTERS. METER PROVERS. 
PRESSURE & VACUUM REGISTERS. PORTABLE TEST METERS. 
PRESSURE & VACUUM GAUGES. EXPERIMENTAL METERS. 
CRESSON GAS REGULATORS. AMMONIA TEST METERS. 











WET AND DRY GAS METERS. 
STATION METERS. 
EXHAUSTER GOVERNORS. 
DRY CENTER VALVES. 


GOVERNORS FOR GAS WORKS. MARSLAND WATER METERS. BAR & JET PHOTOMETERS, 
Blamufactories: GAS STOVES. Selb i 
SUGG@’S “STANDARD” ARGAND BURNERS, a See 
512 West 22d St., N. ¥. SUGG’S ILLUMINATING POWER METER, 810 Nor h Second Street, St. Louis, 
Arch & 22d Sts., Phila. Wet Meters with Lizar’s “‘Invariable Mcasuring”? Drum. 222 Sutter Street, San Francisco. 











HELME & McILHENNY, 


1339 to 1349 Cherry Street, Philadelphla, Pa. 


MANUFACTURERS OF 


Wet and Dry Gas Meters, Station Meters, Provers, Gauges, Etc. 


a METERS REPAIRED... 


PREPAYMENT GAS METERS. 


Gur Own Patents. Strong. Simple. PROMPT ATTENTION. CORRESPONDENCE SOLICITED. 


Hstablished 1848. 








i D. McDONALD & CO., 


Established 1854. 





511 West 21st Street, 51, 53 & 55 Lancaster St., 34 & 36 W. Monroe St., 
NEW YORK CITY. ALBANY, N. Y. CHICACO, ILL. 





MANUFACTURERS OF 


» Wet and Dry Gas Meters 


STATION METERS, EXPERIMENTAL METERS, METER PROVERS, PRESSURE & VACUUM REGISTERS & PRESSURE GAUGES. 


Meters of all makers Thoroughly Repaired. 














THEODORE D. BUHL, President. 


"Seas ay 


Detroit, Mich. 
Manufacturers of Gas Meters of the Highest Quality. 


METER REPAIRING A SPECIALTY. SEN FOR OUR PRICE LIST. 





Detroit is one of the best shipping points in the United States for prompt deliveries bv rail or water 


to the East, West or South. 


CHARLES H. J7.COBS, Vice-President and Managing Dircctor. 


BUHL Meters will need few Repairs. We make our own Tin Plate. Trial Orders Solicited. 
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The advertisement of 


JOHN J. GRIFFIN & CO., Mirs. of Gas Meters, etc., 


Nos. 1513, 1515, 1517, 1519 & 1521 Race Street, Philadelphia, 
52 Dey Street, New York, 75 N. Clinton Street, Chicago, 


Occupies this page every alternate week 
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For smooth and quiet running. 
U N E Q UAI F D For simplicity of construction and grace in design. 
For general reliability. 


SOPH ORTHO OOOH E HETERO EE EES TEESE EE EEEES TEESE EEEEEEEEEEEEEEEEEE HEE HEHE SESE ESESEE SEES For close regulation of power. 


or 
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150 MEDALS AND DIPLOMAS. 


irect foupled “OTTO” (fas Engine and Jynamo. 


DEMONSTRATION 


It is almost.a quarter of a century since the “Otto” revolutionized old and bad practices by introducing principles of combustion 
“entirely new” in the construction of Gas Motors. 

A quarter of a century of uninterrupted success has demonstrated the correctness of these principles. 

The gas engine history of the past proves that all competitors have recognized this fact by becoming imitators. 

Since its advent the “Otto” engine has been illustrating mechanical improvement without alteration, while others have been offer- 
ing alterations as improvements. 

The experience of the past shows that it requires years to determine the real merits of a gas engine, and that nearly all new gas 
engines prove failures. The fittest survive, and the only safe thing to do in selecting a gas engine is to buy what the 
tests of practical use, through a long period of time, have proven to be the best. 


The Practical Tests of a Quarter of a Century have Demonstrated that the “OTTO” Stands To-day Unrivaled 


For simplicity of construction and grace in design; for general reliability and ease of management; for quiet and 
smooth running qualities; for efficiency and low gas consumption; for regularity of 
speed and close regulation of power. 


THE OTTO GAS ENC™™™ WORKS, Inc., 33d & Walnut Sts., Phila., Pa. 
NEW YORK, 39 Courtland St. BOSTON, 19 Pearl St. CHICAGO, 245 Lake St. 

















